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Basic Research Program 
in Tool Engineering 


A program to support basic research in the metal- 
working field has been launched by the American Society 
of Tool Engineers. Declared purpose: “To increase the 
nation’s fund of production know-how.” A special fund 
is being set up and grants will be made to research institu- 
tions, colleges and universities. This program is likely 
to have its effect on machine-tool design as well as on 
production methods. 


Metallized Plastics 
for Capacitors Film 


Experimental capacitor structures for transistor circuits 
have been made of metallized cast-plastics film in a total 
thickness of about 0.1 mil. This construction yields about 
70 mf per cu. in. and is apparently good for operation at 
10 to 40 volts. Essential objective is to develop suitable 
techniques for dependable very thin and uniform films 
with the same self-healing properties as exhibited by 
metallized paper. 

If techniques are perfected, metallized cast film as thin 
as 40-millionths of an inch may be attained suitable for 
capacitors rated for 5- to 10-volt operation and _ pro- 
viding almost 300 mf per cu. in. P. S. Darnell. Bell Tele- 
phone Lakoratories. speaking at the Symposium on 
Progress in Quality Electronic Components, emphasized 
that this is still on an experimental basis and critical 
mechanical problems have to be overcome. 


Incidentally, here’s a timely quotation from Mr. 
Darnell’s talk: “It is the integrated responsibility of 
the systems planning engineer, the circuit man, the 
equipment designer and the apparatus component 
development engineer to be alert at all times and 
see to it that as we miniaturize apparatus and equip- 
ment, we do not at the same time miniaturize re- 
liability and life.” 


Research in 
Test Methods 


Improvements in existing test methods and the estab- 
lishment of new methods provide a continuing form of 
research. For example, the recent Spring meeting of 
ASTM Committee D-9 on electrical insulating materials 


highlighted several such projects. Among these are: 
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Methods of tests for silicone varnishes, including dielectric 
strength, time of drying and draining test: establishment 
of tests on polymerizable casting resins; test methods 


for reinforced silicone-treated tapes and sleeving: specifi- 
cations for interlayer insulating papers. 


O 
Activity 
in Alkyds 
Keep an eye on further developments in alkyd molding 
compounds, ... A number of experimental products being 


investigated by several companies are seen eventually 
extending the range of materials now on the market both 
as to properties and lower costs. .. . They are seen hitting 
the phenolic molding compounds where the latter have 
always been vulnerable—inadequate arc resistance. An- 
other target: possible replacement for porcelain insulated 
parts in certain applications at a considerable economy. 
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Advances Seen in 
Lead-Clad Metals 


Expanded progress in lead-clad metals is seen in the 
recent award to the Knapp Mills, Inc., by the American 
Viscose Corp. of world-wide commercial development 
rights for an 18-year period on all inventions related to 
lead. Six issued patents and patents pending and five 
further developments are covered by this arrangement. 
. . . The lead-clad metals provide corrosion resistance to a 
wide range of chemicals and shielding against nuclear 
radiation, both combined with the inherent properties of 
the base metal, such as high physical strength for steel. 
or excellent heat-transfer properties and electrical con- 
ductivity for copper. 


Ultra-Low Temperature 
Research Expanding 


laboratories 
throughout the United States are now engaged in experi- 
mental work which may have some profound effects on the 
development of new types of metals and other materials. 


Some 50 cryogenic (cold-generating ) 


The quantity production of liquid helium has made it 
possible, a recent report by Arthur D. Little, Inc. states. 
to intensify the study of the reactions and behavior of 
materials at temperatures approaching absolute zero, oF 
-459 F, 


The possibility of developing metals, particularly stain- 
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Tape doubles 
coil production! 


Motor manufacturer converts to 
“Scotch” Electrical Tapes for speedy 
application, fewer “shorts” 


No more clumsy, old-fashioned coil-wrapping 
methods for Olsen Machine & Tool Company! 
This Whitman, Massachusetts plant converted 
to “Scotch” Electrical Tapes to double their 
output and get more dependable electrical and 
mechanical protection—fewer shorted-out coils 
in their well-known shaded-pole motors. 

Why not investigate the savings in time and 
labor the many ‘‘Scotch” Electrical Tapes can 
accomplish for you! Write Minnesota Mining & 
Mfg. Co., Dept. EM-62, St. Paul 6, Minn., for 
information and the advice of experienced en- 
gineers. Do it today! 


oth 
ting 
lave 
An- 
ited 


ScoT 


adhesive tapes made in U.S.A. by Minnesota Mining & Mfg. Co., St. Paul 6, Minn.—also makers of t 5 3  « a t | i p.' 5 
“Scotch’’ Sound Recording Tape, ‘‘Underseal’” Rubberized Coating, ‘‘Scotchlite’’ Reflective Sheeting, 

“Safety-Walk’’ Non-slip Surfacing, ‘‘3M’’ Abrasives, ‘‘3M’’ Adhesives. General Export: 270 Park Avenue, T APE . 

New York 17, N. Y. In Canada: London, Ont., Can. 


The term “Scotch” and the plaid design are registered trademarks for the more than 200 pressure-sensitive 
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less steel, of predetermined characteristics by cryogenic 
means has been mentioned in an earlier issue (EM 
10/51-6). An extremely hard experimental stainless steel 
of high strength and corrosion resistance has been pre- 
pared by immersion in liquid nitrogen at —320 F and 
rolling or forging at controlled temperatures. Applica- 
tions: bearings, valve seats, and machine parts. 


Cryogenic studies are also reaching for a class of 
materials that possess electrical “‘superconductivity” 
at low temperatures. It is understood that a number 
of such metals and compounds are being tested at 
temperatures about 18 deg above absolute zero. 
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Experimental Radio-Relay 
Rural Telephone System 


High-frequency radio-relay system, using equipment 
designed and manufactured by the General Electric Com- 
pany, now in operation over a 10-mile distance between 
Five Mile Fork and Alsop, Virginia, may make it possible 
to extend telephone service in rural areas without the 
installation of conventional wire lines. 

Operation of the radio-system is automatic. Standard 
dial telephones are used. Party lines are connected to 
the radio relay station in the area. Calls are auto- 
matically connected and conversations transmitted by 
means of appropriate radio signals. Although the relay 
stations are limited to line-of-sight operation, it should 
be possible to develop this system to relay distances of 
40 to 50 miles, according to G-E engineers. The relay 
stations are housed in weatherproof cabinets and are 
mounted on telephone poles. Antennas are directional. 


The experimental project has been sponsored by 
the Rural Electrifications Administration with the 
authorization of the Federal Communications Com- 
mission. 
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The country’s total research and development ca- 
pacity is being mail-surveyed by the Research and 
Development Board of the Department of Defense. 
Purpose: To determine past and potential effect of 
military calls on such capacity. Federal expenditures 
for research and development are estimated at $1.6 
billion—75 per cent for defense work. 
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Heat-Resistant 
Nonflammable Acrylic 


Significant improvements in the properties of conven- 
tional acrylic plastics (polymethyl methacrylate) are 
indicated in an experimental acrylic material known chem- 
ically as polymethyl-alpha-chloroacrylate. Outstanding of 
the properties are its nonflammability and higher heat 
resistance. In a comparison published in British Plastics, 
the heat distortion of the new material was shown as 
130-140 C against 90-100 C for the conventional methac- 
rylate (ASTM D648-45T). Other comparative tests indi- 
cate that the material is stronger and tougher; has better 
resistance to solvent crazing; and has better high- 
temperature creep behavior. Electrical properties are 
about the same. 
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Material is now understood to be in experimental pro- 
duction by General Aniline and Film Corp. (under trade 
name of Gafite) but initially its use is for aircraft 


applications. . . . Possibilities of applications in other 
fields seem likely, primarily owing to the nonflammability 
of the material and its higher softening point (135-145 C). 
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Improved high-current homopolar generator em- 
ploys a liquid metal brush comprising an alloy of 
sodium and potassium. This is covered by U.S. Patent 
No. 2,588,466 ... one of 24 patents recently released 
by the Atomic Energy Commission for public use. 
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Discrete-Digit 
Voltage-Indicator 


Readings of continuously variable unknown voltages or 
other electrical quantities in discrete digits can be ob- 
tained to the nearest three digits by means of a new 
electronic device known as the “Anodige,” a name coined 
from “analogue-to-digital converter.” The measurements 
are registered on indicating lights or are printed on paper 
tape. The instrument has been developed by M. L. Kuder 
of the National Bureau of Standards electronic instru- 
mentation laboratory. 

A current model of the Anodige makes 400 or more 
readings per sec and is accurate to 3 digits or 0.10 per 
cent of full scale. The maximum number of readings 
actually attainable is far greater than 400 per sec. The 
electrical coded-pulse output is suitable for recording or 
transmission, an important consideration in electronic- 
computer and instrumentation applications. 


Essentially, the device accomplishes its function by 
means of an effective analogue integrator circuit that 
charges a capacitor in equal increments until the 
capacitor voltage reaches the unknown voltage. (NBS 
Summary Technical Report 1637 provides additional 
information. ) 
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Multiple-Wire Coating 
With Teflon Insulation 


A process described as “three-dimensional calendering” 
makes it possible to apply Teflon polytetrafluoroethylene 
to several conductor wires simultaneously in coatings 
from 15 to 50 mil thick. According to Du Pont engineers 
describing the process at the 1952 SPI Annual Confer- 
ence, the process is continuous, fast, simple and requires 
relatively low investment. 

Essentially, a series of bare wires, together with the 
Teflon powder, is fed into the nip of two calender rolls 
where the pressure is sufficient to cold-form the coatings 
around the wire. Grooves in the rolls allow for wire 
passage. 

The Teflon powder is fed by means of vibratory hop- 
per. An appropriate system of guides control the entry of 
the wires into the calender rolls. After the cold-forming 
operation, the coated wires are passed into a sintering 
oven for fusing at about 750 F. Final step is to separate 
the coated and fused wires by means of rotary trimming 
knives, and then reeling up. 


—A.E.J. 
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Wanted: A Systems Project Officer 


HE increasing complexity of mili- 
‘hos electronic equipment creates 
problems that cut across departmental 
lines within the military establishments. 
Unification—engineering and organiza- 
tional—is badly needed not only between 
services but within services. In industry 
most firms making complex electronic 
equipment operate on the basis of project 
responsibility being assigned to one 
engineer or manager who has the author- 
ity as well as the responsibility of obtain- 
ing the overall results desired. Why not 
in the Armed Services? 

In the development of material and 
components the “centralized activity” set- 
up has worked well in the military depart- 
ments. For example, a single bureau in 
the Navy is guiding the development of 
metallic rectifiers instead of scattering the 
the effort among the three bureaus inter- 
ested in their use in electrical and elec- 
tronic systems. And it is gratifying to 
know that the assigned custodian of this 
Navy project (Bureau of Ships) is work- 
ing with the Air Force and the Signal 
Corps even though their objectives might 
differ. 

With complete systems on the other 
hand, there is lack of coordination. In 
many cases the military procurement is 
done by different officers in the same 
service group who are not in touch 
with one another or with the user group 
who can evaluate servicability factors. 
And partly because of secrecy, there 
is also lack of coordination between the 
efforts of the contractors producing 
various parts of a system. Example: Navi- 
gational aids that are partly airborne and 


partly used on the ground or on a ship. 

An RTMA task group recently recom- 
mended to the Air Force aeronautical 
electronics branch that an electronics sys- 
tem be treated as a whole, with specific 
authority given to a single project officer 
for development, design, procurement and 
subsequent service and installation. 

Such a man would have to understand 
operational requirements of the system, 
and therefore could participate in the 
preparation of specifications. He would 
work closely with the prime contractor, 
help him get needed equipment, arrange 
for tests, approve design modifications to 
facilitate manufacture, assure delivery of 
test equipment and even instruction 
books. He would be responsible for tying 
all loose ends together and tracking down 
missing elements of the system. 

To follow out the principle of central- 
ized control, the RTMA group also urges 
that the industry side of the problem be 
handled through the medium of a single 
prime contract based on a system specifica- 
tion. As prime contractor, one company 
with a strong engineering organization 
could coordinate the efforts of all the 
smaller subcontractors who would have to 
share in the engineering as well as pro- 
duction. 

All this seems to make sense. As na- 
tional defense problems became more of 
an engineering nature, the military estab- 
lishments will have to pattern their staff 
organizations more along the lines of in- 
dustrial organizations. And if the needed 
top project managers cannot be found 
among the military, industry will have 


to provide the talent too. 






What price 


IN 


STRUMEVT and SERVO motors? 


Nils B. Mickelson, Electrical Engineer, The Reflectone Corporation 


UTOMATIC control and computing systems of 

every conceivable type are being called upon to 

speed up production, improve product quality and 
reduce costs. In some cases entirely new machines have 
been designed around the capabilities of these systems 
and in other cases the systems have been applied to 
speed up the productign of old machines. Numerous 
automatic systems, for example, are now available for 
machine tool control. These range from relatively simple 
limit switch combinations to complete programming of 
all cuts or elaborate profiling. Several basically new 
machine tools are being built around automatic closed- 


loop servo control systems. The word “automation,” 
coined by Ford Motor Company, has been broadened to 
include not only the automatic handling of materials 
and parts in and out of machines but also almost any- 


thing in the way of automatic handling or processing. 


Heavy-duty reversible shaded-pole 


motor 


The automatic factory—just around the corner—will 
be built around servo systems. The development of au- 
tomatic process controls also covers a wide range. This 
extends from a simple system such as single thermostat 
to the intricate servo operated “hands” used in the 
manipulation of dangerously radioactive substances. 
Indicative of the pace at which this field of engi- 
neering has progressed is the multitude of components 
that have recently appeared on the market for such ap- 
plications. A great variety of functions in control systems 
are performed by electromagnetic components of all 
types. A recent article* in ELECTRICAL MANUFACTURING 
reviewed the presently available precision type potenti- 
ometers. This article will consider related components 
that fall in the class of rotating electromagentic com- 


***A Critical Evaluation of Potentiometers,” E. B. Steinberg, December 
1951, p. 96. 


watt 60-cycle Ford Instrument servo motor 


(left) suitable for industrial servo systems. 
The Barber-Colman motor has separately ex- 
cited shading coils which can be energized 
from a conventional push-pull electronic 
control circuit. Rotor inertia 0.038 Ib-in.* 


Stalled torque 0.55 Ib-in. Right, this 10- 


is designed to operate directly in the plate 
circuit of an electronic tube amplifier. Con- 
trol field is wound to cancel d-c component 
of the plate current and a feedback winding 
is provided for amplifier stabilization. Low 
inertia rotor is 0.665 in. in diam. 
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In selecting rotating components for industrial feedback con- 
trol systems, the designer today largely has to choose from com- 
ponents developed primarily for superaccurate military com- 
puter systems or for aircraft instrumentation. But it is often 
more economical to accept and pay for these plus factors 


than to specify components to be made to commercial tolerances. 
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ponents. It will also be limited to a discussion of the so- 

. called instrument type motors and _ self-synchronous 

S : » 

t elements that are used in low power systems. 

es The choice of suitable components for use in these 
control systems is governed by the suitability of the 

item for the application and is very often tempered by 

a the cost. To those who have had no previous experience Three G-E 

m with this type of equipment the variety of units offered selsyn receivers 

i by the component manufacturers and the wide spread __ used to 
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in unit prices may well prove more confusing than 3 : 
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helpful. It becomes a problem for the designer to make 

IG . : : : ‘ recorder. 

an intelligent choice. If the history of the development 
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Two phase v | v | h | . 2 G29 9 | 9-2 _, | ov 
Perm. magnet field | | d-c | | vi | | | | d-c 
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(A)* Roter inertia in gm cm? t oz-in.? (B) Stall torque/I x watts at stall (C) Also make drag-cup, split field and hysteresis 
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of each of the components offered by the various manu- 
facturers were traced, it would be found that almost in- 
variably each one had been originally designed for a 


specific application. Since the manufacturer of this type 
of component has often been the principal user of the 
component, he is not desirous of altering the specification 
to suit general needs or the specified requirements of 
other users. The benefits of this attitude on the part 
of component manufacturers will be apparent if the 
advantages of large scale production of a limited number 
of designs are considered. It will be found that the prod- 
uct quality is very uniform and the “performance per 
dollar” ratio will be high. But in cases where cost is 
an important factor it becomes necessary for the designer 
to make a complete survey and a careful choice lest 
he find himself paying a premium for unnecessarily 
high performance characteristics. 


Component Classification 


Motors of all types are used extensively in control 
and computing systems. The two-phase drag cup or 
solid-rotor induction motor is most prevalent since it 
is readily adapted for operation from electronic ampli- 
hers and can be built with a high torque-to-inertia 
ratio to obtain rapid acceleration. These motors are de- Exploded view of as Reeves resolver. Phy sically it resembles 
signed to have maximum torque at standstill and have wound-rotor induction motor in which distributed second- 
ary windings (rotor) are mounted within two distributed 


rotors that are long with respect to the diameter to ob- ; Paes . 
= primary windings, both in space quadrature. 


tain low inertia. In either a-c or d-c types, split fields of 
fairly high impedance are sometimes employed for oper- 
ation directly in the plate circuit of push-pull amplifiers, 
and a few types even incorporate a feedback winding 
within the motor itself. In a balancing system the motors , 
eed | , 7 “ rotating electromagnetic components under considera- 
may drive a potentiometer to reduce the error signal os : ce 
Fi aeaor : nm a tion have one common characteristic—that of modity- 
which initially caused the motor to run. Table I is a : : ; ; a 
Sa es ing voltage as some function of shaft rotation. These 
partial list of available types. ; a : 
, voltages may vary with either shaft position or shaft 
velocity or in some special cases shaft acceleration. The 
nomenclature applied to these units is gradually becom- 
ing standardized but some time will elapse before a 
uniform system is agreed upon. It is hoped that as in 
the past the military authorities will continue to set up 
standards of nomenclature as well as performance and 
that a commercially acceptable degree of uniformity will 
be established. In the meanwhile, the prospective buyer 
may find that there are as many names for a given unit 
as there are manufacturers of it. 
The first group of units consist of those which modify 
a voltage in accordance with shaft position. The most 


Aside from the motors and synchro receivers the 


common is the self-synchronous family of components, 
better known as synchros, used to transmit the angu- 
lar position of a shaft to a remote point.* Synchro ts a 


*See also “Synchro Units for Remote Indication and Control,’ ELE¢ 
TRICAL MANUFACTURING, April 1949, page 74 


Permanent  split-phase_ squirrel-cage induction motors 
(above) with low rotor inertia for industrial servo applica- 
tions. This Holtzer-Cabot motor can be had with high im- 
pedance windings to match electron tube power supply. 
Right, typical of subminiature servo components is this 
Eclipse-Pioneer Autosyn control transformer mounted in 
a housing approximately 15/16 in. diam. by 1-9/32 in. 
long. Rotor moment of inertia is 1 gm em’, accuracy 24 
min. max. spread. Designed for operation in 26-volt, 400- 
cycle systems. 
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term originally adopted by the Navy to identify a 
group of related self-synchronous units, consisting basi- 
cally of a transmitter (generator) and receiver (motor) 
with differential generators and motors and control 
(rotary) transformers as parts of more complex sys- 
tems. The name selsyn is an older designation and is a 
contraction of the word self-synchronous. The term angle 
transmission system has also been applied to this group. 

Both a-c and d-c types of many sizes are available. 
The three output voltages of a synchro transmitter 
vary as sin I, sin 4+120° and sin 4+240°. These 
voltages are rarely used for purposes other than the 
positioning of synchro receivers or controlling, by means 
of servos, the position of synchro control transformers. 
The synchro control transformer voltage output is a sine 
function of the difference in position between its shaft 
and that of the transmitter with which it 1s associated. 
The control transformer shaft is coupled mechanically 
to the servo motor which produces mechanical feedback 
to the former until the rotor voltage becomes zero. A 
differential generator can be placed between a trans- 
mutter and a receiver. It operates similar to a mechanical 
differential in that it adds or subtracts the rotation of 
its shaft to or from the shaft rotation of the transmitter. 
The motor or control transformer then acts as if the 
transmitting generator had been turned additionally by 
the amount of shaft rotation of the differential. 

The resolver has been in production for only about 
10 years and therefore it is not as well known or stand- 
ardized as the synchros. Its principal use is in the solu- 
tion of trigonometric problems. The two output voltages 











Table Il—Partial List of 
Synehro Unit Characteristics 






Bendix 


















qj one eic 2 2 o 2 
2 aie Ssigegl & | ES |= 
5 Pies 298s95 23/5 
= > KSOe Se0 S20] 2 | = 
< 7 Te b cs és S 
Military specs) y \ \ \ 
Commercial \ \ \ \ \ 
specs 
D-c Types 
A-c (cps) A100 60;1400 60;400 60;400 60;100 60;100 60 
‘Transmitters 
(gen.) V \ \ \ \ \ \ 
Receivers 
(motors) \ \ \ \ \ \ ‘ 
Differentials V \ \ \ \ \ 
Control trans- 
formers Vv \ v v \ \ \ 
Voltages 57.5 & 24 & 26-115 Lia | Si.0 L15 
115 115 L15 
Ratings, watts, 0.21— | 0.2— | 0.07 0.7 ie 
6.0 24.0 15 13.7 10.3 
Porque 
eradient* 
Largest unit 0.5 1.2 | 0.063; 4.41 1.12 
(#7) 
Smallest unit 0.04 0.004 0.04) 0.04 0.06 










Transmission 
accuracy 10’—3°| 15’ : 2 3 
l 








* Oz-in. 


deg 
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are RE, sin A and kEy, cos “A. Many resolvers are 
provided with two input windings in which case Fj, 


becomes 
VE TE 

Although resolvers may be used to transmit shaft 
positions, principal interest lies in the output voltages 
which directly represent functions in computing systems. 
Hence the requirements on the accuracy of these voltages 
are generally more severe than those of the synchro unit 
and the difference will be reflected in the cost. 

A third and even less familiar component in this 
group is the induction potentiometer. These units are 
similar to the resolver but the flux pattern and coil 
configuration are designed to give an output voltage 
which is a straight line function of shaft rotation through 






Table [if!—Partial List of Servo 
Generator Characteristics 


(Produce a signal proportional to speed) 





Products 





Servo Tek 


Kollsman 

























Military types \ v 


q 
Commercial types v v 24.9 v 
D-c Accel. Tach. | Tach. | Tach. 
A-c (cps) 60:400 60 60 | 
100* 

Volts/100 rpm 0.07 | 21%-5)! 0.20 | 0.025-| 0.60 | 0.20 

1400 3 4 

rad 

sec? 
Accuracy 1-3 £1% | =+1% | =1% 

linear- 
ity 

Residual voltages, 
mv 18-800 
Temp.compensated = 
Freq.compensated — 
High imped. 
Low imped. 
Rotor inertia, 
oz-in.' 0.015 0.024 | .064 

0.25 1.95 

oz. in.? 


Table IV—Partial List of Electrical 
Resolvers and Induction 
Potentiometers 


Eclipse- Reeves 
Diehl | Pioneer| Kear- | Instru- 

Arma | Mfg. Div. ‘fottCo.,) ment 
Corp. Co. | Bendix | Ine. Corp. 


Frequency, cps 60,100 60,100 30,400 | 30,400 | 60,400 
LOO0 

No. of inputs 

No. of outputs 


1— 2 
l— I 


Temp.compensated \ 
Freq. compensated \ 
Angular accuracy Des ‘ 20’ 0.056, 
. output 
volt. 
High impedance \ 
Low impedance 























































































































































































INSULATED BRUSH ARM 


0.C. POWER INPUT 













RESISTANCE ELEMENT 


SINUSOIDAL 
TRANSMITTER 



































Commercial type of high-accuracy synchro 
unit which may be used either as a motor 
or a generator. This General Electric to- 
tally enclosed selsyn develops a maximum 
torque of 3.2 oz-in. Unit has primary 
winding for 110-volt excitation; secondary 
develops 55 volts. Accuracy + 1 deg. 









a limited angle. They have been developed to overcome 
some of the shortcomings of wire-wound types of po- 
tentiometers. 

The linear control transformer should be included 
among these units even though it is not a rotary 
component. This device consists of a small tube on which 
are spaced three windings and within which a small 
iron slug is positioned by a linkage from the computing 
or controlling system. The two outer windings are 
excited from an a-c source. The voltage developed on 
the center winding is a function of the position of the 
slug in the tube and is used to control the position of 
the linkage. Many simple and highly accurate position- 
ing systems can be designed around these units.* 

soth a-c and d-c generators are used to provide 
voltages which are functions of shaft velocity. The a-c 
machines are generally drag-cup induction type gener- 
ators. One of the two fields is excited at a fixed level 


* See ‘“Transducers—Sensing Elements for Servos,” ELecrricat Man- 
UFACTURING, April 1950, page 88. 
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SINUSOIDAL 
RECEIVER 


of Allis- 
Chalmers d-c synchro. Sinus- 
oidal transmitter at left is a 
360-deg resistance bridge de- 
signed for continuous rotation. 
Synchro receiver at right is a 


Schematic diagram 


special two-phase motor with 
permanent-magnet rotor and 
stator with concentric sinus- 
oidal windings set in quadra- 
ture. Two pair of roller brush 
contacts transmit = sinusoidal 
voltages to field coils, and the 
rotor aligns itself with the re- 
sultant of the receiver stator 
pole fluxes. Made in ratings of 
5 to 200 watts for torque appli- 
cations and remote indicating. 
Torque gradient varies from 
0.006 to 1.14 lIb-in. per deg. 


and the voltage developed in the other field is propor- 
tional in magnitude to the cup speed. The phase of the 
output voltage represents the direction in which the cup 
is rotating. The d-c generators used to obtain a speed 
signal in control systems are usually permanent magnet 
machines with conventional armature and commutator, 
frequently referred to as tachometer generators of the 
magneto type. 

If one winding of the two-phase drag-cup generator 
is energized from a d-c source, the output of the second 
winding will be a d-c voltage which is proportional to 
shaft acceleration. This application of the induction gen- 
erator is not frequently encountered but has been used on 
some occasions to achieve so-called second derivative 


damping. 
Performance Per Dollar 


The relative costs of basically similar components 
which have been designed for different types of appli- 
cations can best be appreciated by making an analysis 
of the problems encountered in the design, production 
and application of a particular unit. A high precision 
electrical resolver will be taken as an example. The 
performance requirements on such a unit are as severe 
as those of any other component of the rotating trans- 
former type. The ideal electrical resolver is one which 
reproduces on its output windings an exact replica of the 
input voltage multiplied by the sine or cosine of the 
angle through which the shaft has been turned from a 
defined zero. 

The first error encountered is a departure of the 
output voltage from this sine wave. Such rotational 
error is kept to a minimum only by the use of lamina- 
tions fabricated on the best available dies, handled with 
extreme care throughout all stages of production and 
stacked with a minimum of eccentricity and slot skew 
deviation. In addition to the problems encountered in 
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making the rotor and stator stacks are those of properly 
designing, winding and inserting the coils to give the 
correct flux pattern. In the equation given above for 
the output voltages of the resolver a constant k was in- 
serted to indicate that the ratio of output to input 
voltage at d4—90 deg is not always unity though this is 
the generally desired condition. When it is necessary that 
k be controlled as closely as possible it is often neces- 
sary to wind in trimming coils along with those of the 
main windings. These trimming coils are connected 
in series with the main windings at production test in 
order to establish the ratio of the unit as closely as 
possible. 

The output voltages of the resolver are generally 
combined with other voltages and it therefore becomes 
necessary to consider not only their magnitude but the 
phase angle as well. The phase shift in a resolver de- 
pends upon four factors which are to a greater or lesser 
degree under the control of the resolver designer or 
can be adjusted on the production line. These factors 
are the equivalent series resistance, the leakage react- 
ance, the shunt reactance and the shunt resistance. The 
use of high-permeability low-loss alloys makes the prob- 
lem somewhat simpler but results in a great increase in 
cost since laminations made of these alloys are extremely 
expensive to purchase and process. 

A very undesirable property of all electromagnetic 
components of the rotary type is a residual voltage which 
persists even though the input and output windings are 
at right angles (A = O or 180 deg). This residual 
voltage, which is in time quadrature with the desired 
output voltage, is due to deficiencies in the lamination 
stack. All manufacturers of these components are ex- 
tremely desirous of reducing this residual voltage to an 
insignificant value but the methods developed thus far 
are costly. 

A possible fifth error in the output voltage of a re- 
solver is high harmonic content. This is rarely a cause 
for concern since these units are operated at low flux 
densities when high grade magnetic alloys are used. 

The picture becomes even more complicated when it 
is considered that the ratio and phase shift will both vary 
as functions of input voltage, frequency, loading and 
temperature. In addition, some units exhibit the an- 
noying property of rotating the flux axes within the 
frame of the unit as a function of these variables. 

Now, if it is necessary, the electrical resolver can be 
provided with auxiliary equipment which will minimize 


most of these effects but it must be borne in mind that 
the cost of any subsequent improvement is generally 
high when compared to the improvement achieved. A 
high-precision electrical resolver which is equipped with 
trimming windings, phase shift and ratio compensators 
or built-in feedback windings and which is excited by 
precise voltage amplifiers becomes a very expensive 
item. Such a resolver system can cost well over $1200 
for one resolver and its associated components. Such an 
assembly can, however, have a ratio within 0.05 per cent 
of its desired value, a phase shift of less than 1 min and 
residual voltages on the order of 0.05 per cent. The 
sine and cosine components can be held within similar 
limits of accuracy and all these tolerances may be held 
over a wide range of temperatures. 

In order to properly relate the input and output wind- 
ings and to provide means for mounting the resolver 
and rotating the shaft of the unit a great deal of mechan- 
ical design and development work also must be done. 
Most units of this type are flange mounted since this 
type of mounting provides several advantages. The com- 
paratively heavy flange provides a stable platform and 
prevents mounting strains from being transmitted to 
the functional structure of the unit. It also facilitates 
zeroing or aligning the unit to the rest of the system in 
which it is operated. A truly concentric flange mounting 
also aids in obtaining precision gear meshes at assem- 
bly. To achieve errors as small as 0.05 per cent in the 
sine or cosine output voltages it is necessary that the 
bearings have as little eccentricity as possible. Further- 
more, the shaft extension on which the driving gear is 
mounted must run true. In high precision units the 


(Continued on page 320) 
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Special two-phase spinner motor (top) 
designed for gun director computer. 
Made by Small Motors, Inc., it comes 
up to full speed of 10,000 rpm in half 
a revolution. It operates on 20 volts, 
175 cycles, but will start on % volt. 
Size 2-5 in. diam. Brass end bells. 
Bottom, subminiature Holtzer-Cabot 
d-c servo motor with high impedance 
windings for operation by push-pull 
tube amplifier for rapid reversal. Four- 
pole motor measures 1-54 in. diam. 








































































Summary 





ITHOU 
phenolic materials have made their significant 
contributions to the field of new plastics ma- 
terials. Within, say, 


lantare, 


y, the last five years, phenolics have 
assumed new forms, acquired new or improved proper- 
ties, have proven themselves adaptable to scores of new 
applications. In the design of electrically operated prod- 
ucts, in particular, these new materials have served to 
consolidate and expand the long-established major posi- 
tion of the phenolics. 

Since phenolics have been taken for granted for so 
long a time it may be helpful to ask a refresher ques- 
tion, What are phenolics? Chemically, the resins are 
pretty complex organic synthetics produced by the reac- 
tion of phenols with certain aldehydes, principally for- 
maldehyde and furfural. To produce the molding com- 

























an impressive number of 


Durez 


er part; and (c) ecard guide for an IBM machine. 


Wider desion opportunities 


Significant additions to the time-honored phenolic family feature the 
- I } 

rubber-phenolic blends, the nylon-fabric-filled compounds, and the ex- 
perimental glass-filled compounds. Commercially available general- and 


special-purpose compounds now successfully accommodate contempor- 


pounds various and diverse organic and inorganic fillers, 
pigments, lubricants, and special ingredients are used 
in various proportions and combinations to attain de- 
sired properties. In addition, the basic phenol-aldehyde 
reaction can be modified and controlled for the purpose 
of imparting certain properties to the resin. It is obvious 
that an almost limitless number of general-purpose and 
special-purpose molding compounds can be produced. 
The same facts apply to the laminating resins, although 
in a somewhat different form. Here, the variables are 
the resins, the type and characteristics of the base ma- 
terial, and the laminating process itself. 

The excellent combination of properties to which the 
phenolics can attribute their widespread use is too well 
known to need repetition. These properties, however, 
have not been free from limitations. Some of the limita- 
tions were always associated with the phenolics since 
they were inherent in the nature of the resin. Others 
were relative in nature and became apparent only when 
contemporary design requirements began to grow more 
exacting and when competitive materials appeared. 

To summarize broadly, improved or new phenolic 
molding compounds were sought for two primary 
reasons: 


1. To improve some specific property or combination 





rubber-phenolics find application in (a) 


clamp for an IBM machine; (b) Lewyt vacuum clean- 


Rubber-phenolics add a class of flexible, impact-re- 
sisting materials to the rigid phenolie family. As these 
test specimens of two different grades illustrate the 
modulus of elasticity in the finished compound can 
be contro!led by appropriate ratios of rubber to resin. 
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with the \EW PHENOLICS 


ary design demands for greater impact strength, dimensional stability under adverse 


atmospheric conditions, higher heat and flame resistance, better chemical resistance, and 


improved dielectric properties, and provide faster cure and better flow. Part II of this 


article will cover laminating resins and certain special resins. 
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Associate 
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of properties for service performance. (For ex- 
ample, better impact strength; lower modulus of 
elasticity: higher resistance to chemicals; higher 
heat resistance; lower dielectric loss; better arc 
resistance; less carbon tracking. ) 

2. To improve specific properties for molding larger 
and more intricate parts, adaptability to automatic 
presses, also for greater production economies. 
(For example, faster cure; faster and longer flow ; 
suitability for low and medium pressures. ) 


~ 


Again to summarize broadly, the problems have been 
attacked by these methods : 

1. Molding compounds have been developed based 
on the improved utilization of the conventional 
fillers (woodflour, cotton flock, cotton rag, chopped 
fiber, macerated fabric, cotton tire cord, walnut- 
shell flour, asbestos, silica, mica) in combination 
with suitably controlled modified basic resin reac- 
tions. 

New and experimental molding compounds have 
been based on newer fillers (nylon fabric, glass 
fiber); blends or combinations with other resins 
such as rubber; inclusion of certain elements to 
achieve specific properties (for example, halogens 
or other flame inhibitors for flame resistance, or 


i) 
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aniline oil for special dielectric properties) ; and 
again controlled modification during the resin 
reaction. 

The Armed Services have their own particular ob- 
jectives in phenolics. Despite the fact that phenolics 
are not- suitable: for: some-of the more~specialized* per- 
formance requirements in military equipment, for which 
only materials such as the fluorocarbons, for example, 
will do, it is necessary to realize that in some of the 
services the phenolics still represent a major volume of 
plastics. This is particularly true of the Bureau of Ships, 
with the asbestos-filled phenolic probably the most 
important. 

The Navy, for example, is now using rubber-phenolics 
because their increased shock resistance and toughness 
make certain applications possible where conventional 
phenolics would not be used previously. It would seem 
likely, moreover, that these materials could make a con- 
tribution in the design of mobile military equipment 
subjected to severe vibration and service abuse in trans- 
port and in the field. The possibility of rubber-phenolics 
as a replacement for the so-called “tough” thermoplastics 
has been suggested because of the superior heat resis- 
tance of the former. The Air Force and the Bureau of 
Aeronautics have stressed laminate developments. 








Commercial designation and general description 


of composition and characteristics 2 


Nitrile-rubber; cotton flock-filled. Very high 
shock resistance and good impact strength 

High flexibility. Particularly useful for plun 

ger molding. Very soft plasticity.Indicated 
for molding in thin sections around large or unusual. inserts; also for 
parts subjected to repeated abuse 


Durez 13348, Black 


(Durez Plastics & 
Chemicals, Inc.) 





Nitrile-rubber; woodflour filled. Has molda 
bility of general-purpose compounds, plus 
improved impact strength and shock resis 
tance. Good flexibility. | Good surface 
appearance. Low bulk factor, 2.5 


PM 86517 nitrile-rubber, woodflour and 
cotton-flock filled, as tabulated. (86512 
woodflour filled, and 85651/9, woodflour 
and asbestos filled, both have lower 
impact strength.) 







Durez 14658, Black 
























Synvar Corp. 
Compounds 


G-E 12808, Black 


General Electric Co., 
Chemicals Div.) 


flock-filled phenolics. G-E drop-ball tests 
show toughness and resilience five times 
regular flock-filled phenolic and three times that of regular fabric-filled 
Applications in parts subject to severe shock, vibration and fatigue 





Nitrile-rubber, chopped-fabric filled. The 
toughest and most shock-resistant material 
of the G-E group. Bulk factor (8.0) is some 
what of a problem in molding, but tech- 

niques used for sag-filled standard phenolics can be adopted 


G-E 12809, Black 


Nitrle-rubber,” flock filled. Appearance and 
molding characteristics compare with regular 


+ 





Sp. gr.|_ ft-lb/in. 


1.24 


1.26 


(14780, generally similar to 14658, but with higher impact strength, is being made available.) 
+ + + + + t 4 cada 


1.31 


1.32 






Selected properties 



























Impact (izod)|Modulus of |Modulus of | Water 
elasticity in |elasticity in | absorption, 


flexure, psijtension, psi; per cent 


| Volume 
| Hardness | resistivity, 
| ohm-cm 





notch 





0.45, min — | 04x10° | 0.6, max 88+3 | 1x10!°min 
| | | Shore D 
| | 
| | | 
| | | 

0.36, min. _ 0.6x10° | 1.0, max. | 85+3 | 1x10"* min. 


Rockwell M| 


0.6 0.5x10° | - 20 





- | 25x10” 
1.00 | 045x100) -— | 25 55 6x10! 
| | (48 hr) | Rockwell M 
- hieome + _ _ 
2.30 0.35x10° | - 21 | 57 1x10”? 
(48 hr) | Rockwell M 















4 This tabulation is NOT intended for direct comparison, since individual test procedures may vary. Generally, ASTM or other standard 
methods apply. Disadvantages common to all rubber-phenolics have not been stated above, but these include longer cure, poor 
low-temperature impact resistance, and other factors discussed in the text. All values are average, unless otherwise noted. 












the current interests and objectives: 


pounds. 


bo 


molding compounds. 
3. Phenolic-nylon fabric molding compounds. 


















































For military design requirements, here are some of 
1. Halogen-containing, phenol-resin asbestos-filled 
molding compound to provide considerably better 


flame resistance than conventional molding com- 


Continuing improvements in phenolic-asbestos 


4. Rubber-phenolic compounds, including rubber- 


phenolic foam materials. 
Low-loss materials. 


Jt 


— » 


Low-pressure, high-strength laminates to serve at 
elevated temperatures. 

Improvements in moisture resistance and fungus 
resistance. 

8. Further modifications in mica-filled phenolics to 
improve mechanical strength, and also improve- 
ments in molding techniques to overcome some of 
the undesirable traits, such as poor mold release. 


N 


This ‘“cheese-core barrel,’ a textile-machine device for 
containing a yarn-carrying sleeve, suffered excessive break- 
age on the bearing seat inside the core during assembly 
and in service when it was molded from conventional 
cotton-flock phenolic. Change over to G-E No. 12808 
rubber-phenolic, also cotton-flock filled, served to minimize 
assembly breakage; indications also point to similar re- 
sults in the field. (Source: The Barber-Colman Company.) 


Fig. 1—Nylon-fabric-filled and glass-fabric-filled phenolics 
show up best in combining high impact strength with low 
water absorption as against the cellulosic-filled and mineral- 
filled grades. Test methods are those of British Standards 
771 (1948). Types BS-771 HR and L are similar to ASTM 
D-700 48T mineral-filled Types 10 and 7 respectively. The 


first is a heat-resistant compound, the second is a high- 
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Commercial designation and general description 






of composition and characteristics 





Nitrile-rubber,” asbestos-filled compound for 
shock-and heat-resistance.Also provides good 
moldability and lowest moisture absorption 
of G-E group. Resilience allows application 
for heat-resistant parts in thin sections around large inserts and inserts 
subjected to vibration and flexing. 


G-E 12494, Black 











Sp. gr. 





— - ———-— + 


Nitrile-rubber,° woodflour-filled compounds. 
Combine toughness and resilience with the 
moldability, appearance and heat resistance 
characteristic of conventional general- 
purpose woodflour phenolics. 


G-E 12487, Black 
G-E 12489, Brown 





| Impact (lzod) 
ft-lb /in. 
notch 


0.40 





Modulus of | Modulus of 
elasticity in 


Selected properties 





Water 





0.5x10° _ 


elasticity in| absorption, 


flexure, psi|tension, psi| per cent 


Hardness 


50 
Rockwell M 





50 
Rockwell M 





Synthetic-rubber-modified molding com- 
pounds. Advantages: ease of molding, tough- | 
ness, abrasion resistance, water and chemical | 
resistance. Typical good applications: Trans- 
former knobs (outdoor exposure); silent gears (sound damping). Battery 
cases (chemical resistance). Specific composition is not released for 
proprietary reasons, but it may be said that the Enrup group is charac- 
terised by a single basic composition of resin, rubber and other compo- 
nents —suitably modified to attain desired properties. 


(United States 
Rubber Company) 



























Nitrile-rubber, © black compound combining 
high-shock resistance with low bulk factor 
of 2.50. 


Neillite 300-20 
(Watertown Manu- 
facturing Company) 
















9. Glass-fiber-reinforced molded phenolics. 


10. Developments in epoxy bisphenol compounds. 

It doesn’t take any hard guessing to realize that other 
military objectives for phenolics have been set up and 
development work is underway in various degrees of 
progress. What these are would be covered by military 
security restrictions. But in phenolics, as in other mate- 
rials, the impetus given by military needs will have its 
effect on commercial developments and wider civilian 


use of improved and new phenolic materials. 


By’ 
Asbestos-fiber filler Cord fo filler 


Cotton fabric filler 


Impact strength, ft-lb 


round cotton filler 
Wood flour filler 


100 200 300 
Water absorption 7 days, mg 





400 0 


@ 


frequency low-loss compound. Fig. 2—A straight com- 
parison of impact strength of molding compounds with 
various types of fillers. Fig. 3—A similar comparison of 
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b identified by producers as B. F. Goodrich Chemical Company's Hycar. 


| COTTON | 
|ASBESTOS, 


13 


(These properties are for Compound No. 2532. There are two other stock compounds 
with moduli of 0.15x 10° and 0.20x10°, plus six compositions to fit special require- 
ments. Variations in hardness are possible from 85 Shore Durometer A to 80 Shore 


Durometer D.) 


0.50 


Since this particular discussion will be devoted prima- 
rily to the newer molding compounds and (in Part IT) 
to the newer laminating resins, there is danger of leaving 
an impression with the reader that the conventional 
phenolic materials are obsolete. This would be a thor- 
oughly unsound conclusion. Conventional phenolics have 
their own and very broad field of applications ; the newer 
materials have theirs; the experimental materials (when 
fully developed) will have still other applications. The 
all-important point is that the product-design engineer 


Impact strength, ft-lb 





test procedures. 


Bakelite, Ltd., England.) 





0.1x10° — | a 


0.70 


ASBESTOS 


10 


70 
Shore D 





L 


C Enrup compounds are not sold as such. U.S. Rubber Company does its own molding and fabricating to customer's requirements. 





@) Surface resistivity, megohms 





surface resistivity after immersion in water under standard 
(Source all graphs: W. E. 




























Volume 
resistivity, 
ohm-cm 





3.75x10° 















Pattman, 






115 

























































are understood to have development compounds either 
in laboratory or field-test stage but wish to keep details 
confidential. 

sy adjusting the ratio of rubber to the phenolic resin, 
and by a suitable selection of the filler, various degrees 
of impact resistance as well as various combinations of 
other properties are attainable. [lexibility and impact 
resistance will be increased by increasing the rubber 
content. Commercial blends now available are com- 
pounded with the same types of fillers that are used 
with straight phenolics: asbestos fiber, cotton flock, 
fabric, and woodflour. The exact formulation of some 
blends is not revealed for patent reasons. 

Rubber-phenolics are notable for outstanding resis- 
tance to shock, vibration and fatigue while retaining 
good moldability, appearance and other desirable prop- 
erties. Their inherent resili- 
ence provides also a continu- 


° 2 te se “ce ng?? 
Sprocket molded from U. S. Rubber Company’s ing resistance to abuse 
Enrup rubber-phenolic compound. Selection conditions during handling. 


factors include outstanding abrasion resistance 


and adaptability to 


has today many more phenolics to choose from than 
before and has thus a far greater Hexibility in design 
application. 

This discussion of the newer phenolic molding com- 
pounds will have reference at times to the “limitations” 
of conventional phenolic compounds. It is necessary to 
take a proper perspective of such limitations. It would 
be useful to know when a limitation (such as low impact 
strength) is absolute, when it is relative, and when it is 
susceptible to alleviation by proper design. For in 
phenolics, no less than in other engineering materials, 
the nub of optimum selection and application lies in the 
design engineer’s ability to design around a material's 
deficiencies and limitations as much as around its ad- 
vantages. And it would also be useful to understand that 
the plus factors derived from a new molding compound 
may be at the risk of acquiring a minus factor too. 

Improvement in arc resistance, for example, may be 
at the expense of mechanical strength. Or a higher 
impact strength may be attained only by increasing the 
bulk factor to an unmanageable degree for the user’s 
automatic equipment. Or a carbon-black-pigmented com- 
pound will not bleed or leak on contact with detergents 
but, since carbon black is conductive, it will be difficult 
to preheat the compound in r-f equipment. 

An analysis of the most important of the newer and 
experimental phenolics compounds follows : 

Rubber-Bearing Phenolics. Blends of acrylonitrile- 
butadiene copolymers with phenolic resins constitute 
the most significant of these developments. First devel- 
oped experimentally in 1944 under the initiative of B. F. 
Goodrich Chemical Company (1 ),* they typify the over- 
all trend in plastics to blends and tailored combinations 
of various resins and modifiers. As of today rubber- 
phenolics compounds are in principal commercial pro- 
duction by Durez, General Electre Company, Synvar 
Corp., United States Rubber Company, and Water- 
town Manufacturing Company. Table I provides a sum- 
mary of properties and applications. Other companies 


Italic numerals in parentheses apply to references at end of article. 
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close-tolerance 


assembly and shipping, thus 
reducing breakage and_ re- 
jects. In general, resistance 
to wear and 
excellent. The same property of resiliency makes it 


milling. 
abrasion is 


possible to mold or press-fit large metal inserts in thin- 
walled parts without causing excessive cracking (a com- 
mon source of trouble with straight phenolics). Flash 
in woodflour-filled rubber-phenolics is easily removed, 
thus eliminating the high hand-finishing costs required 
in the impact-type straight phenolics. Electrical proper- 
ties are satisfactory. Chemical resistance is from good 
to excellent depending on the type of blend. Rubber- 
phenolics may be very satisfactorily metal-plated. Where 
mold design and molding methods are concerned, they 
are handled the same as standard compounds. It is 
necessary of course to provide for special inherent 
characteristics imparted to the blend by the presence ot 
the rubber. 

Since these blends exhibit a natural long flow and are 
inherently soft, they are particularly adaptable for trans- 
fer molding. On the other hand, their special charac- 
teristics call for certain precautions in mold design and 
molding practice. For example, knockout pins should 
be somewhat larger than standard, and should be more 
closely spaced to counteract the resiliency of a molded 
part when released from the mold. Chromeplated molds 
are preferred to facilitate mold release. Provision should 
be made for gas-venting, particularly if dead ends or 
sharp corners are present in the mold; it is preferable 






Table II - Summary of Properties of High-impact Phenolics 
(Nylon-, Glass-, and Cotton-Fabric Filled) * 


Water absorption, mg 





Surface resistivity after immersion, 





Machinability 


*® Source: Bakelite Ltd. (England) 
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to eliminate these entirely. 

Compared to the molding cycles for straight phenolics, 
the cure time for the rubber-phenolic types is some 5 
to 10 per cent longer—a definite disadvantage. And 
some molders claim that it is difficult to maintain a con- 
sistently uniform cure schedule on extended production 
runs. Still another criticism: Lack of consistently repro- 
ducible properties from batch to batch. Molding tem- 
peratures, although in the same general range, tend to 
be more critical than with the straight phenolics. 

Property-wise, too, the rubber-phenolics would not 
be expected to be superior to the straight phenolics in 
every respect. Although resistance to thermal shock is 
exceptionally good (parts with large metal inserts are 
reported to withstand cycling from —40 C to +120 C), 
the impact resistance of these materials at low tempera- 
tures is on the poor side. Tensile strength—comparable 
filler vs comparable filler—is lower than for conven- 
tional phenolics, 3500 psi to +500 psi against 5500 psi 
to 7000 psi average. Moisture absorption is higher: 
Average data show 2.5 per cent absorption (48 hr) for 
woodflour-filled rubber phenolic against 1.0 per cent for 
comparable straight phenolic. In asbestos-fiber-filled 
materials, the comparative figures are 0.40 per cent 
against 0.10. (2). 

Although the rate of moisture absorption by the 
rubber-phenolics is greater for the first 48 hr, investiga- 
tions have shown that the rate seems to level off after 
about 7 days exposure to test conditions. Another 
characteristic of the rubber-phenolics is that longer ex- 
posure to water does not seem to affect their appear- 
ance or stability to the same extent as it does conven- 
tional phenolics, even though the rate of absorption 1s 
greater. However, it is realized that the greater moisture 
absorption is a limitation in the use of the rubber- 
phenolics in certain applications and considerable work 
is heing done to remedy this defect. 

Another property in which the rubber phenolics do 
not show up as well as the conventional types is heat 
distortion, where they are on the average about 25 C 
lower. For example, in woodflour types, the average 
heat distortion for straight phenolics is 145 C against 
125 C for the rubber-phenolic; in the asbestos-fiber- 
filled types, the comparative values are 150 C against 
135 C; in cotton-flock-filled types, 160 C against 125 C; 
in fabric-filled 150 C against 115 C. (2). 

\lthough rubber-phenolics cost more than the stan- 
dard compounds, specific gravities are lower and more 
molded parts per pound of material can be obtained. On 
a volume basis, their cost is higher by a factor of about 
1.5 to 18 than that of a counterpart conventional 
phenolic (same type of filler). 

Costs, too, are more than a dollar-and-cents compari- 
son. It is equally necessary to weigh design advantages 
and long-term service gains. Still another point: The 
cost comparison is not necessarily between the rubber- 
phenolics and conventional phenolics using a like filler. 
In practice, the net cost differential can be reduced by 
specifying say a woodflour-filled rubber-phenolic to re- 
plate a canvas-filled conventional phenolic; a canvas- 
filled rubber-phenolic to replace a rag-filled ; and so on. 

The essential significance of the rubber-phenolic 
development is that it provides the design engineer with 
a greater and broader latitude to applications without 
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Table I - Comparison of Nylon-Filled, Rubber-Bearing 
and Cotton-Flock-Filled Phenolics in Same Impact Range ° 





















Specific Gravity, + 0.01 














Molding shrinkage, in. /in., avg | 0.009 0.009 * 
Water absorption, per cent, max ar 0.4 | 06 
Impact strength, ft1D/in notch, min. | 0.50 | 0.45 
Flexural strength, psi, min. - | ; 9500 | 12,000 se 
Tensile strength, psi, min. | 6500 | ___ 9000 e 
Compressive strength, psi, min, eB 24,000 = 18,000 ; 
Heat distortion, deg F, min 255 230 


nesses — 





Modulus of elasticity in tension, psi, avg. 
Hardness, + 3 


0.6x10° | 0.4x10° 
109 Rock. M 88 Shore D 
| 













pa 


106 Rock. M 
T 
Dielectric strength, vpm 


Short time, min. 350 
Step by step, min. _| 285 


1x10? 











350 
300 


1x10!° 


325 
290 


1x10! 


Volume resistivity, ohm-cm, min. 





Dissipation (power) factor 































60 cps, avg. 0.12 0.35 
1 ke, avg. 0.03 _ 
1 me, avg. / ; 0.03 0.20 
Dielectric constant 
60 cps, avg. 5.0 9.0 
1 ke, avg 45 _ 
1 mc, avg | 4.0 5.0 
Heat resistance limit beyond which con- 300 
tinuous use is not recommended, deg F 








Bulk factor, avg 45 





Apparent densities, gm/cc avg. 0.27 


granular 




















L by hand only 


medium to soft 


good fair 





very soft medium 





@ Values given here are not intended for precise comparison, but primarily to 
establish an approximate basis for further analysis of respective advantages and 
disadvantages of each class of materials in relation to the application in hand. 

Table compiled on basis of data sheets supplied by Durez Plastics and Chemicals Inc. 
Standard ASTM tests used. (For the purposes of this tabulation, a rubber-phenolic 
material of the same impact range as the other materials has been selected 

It should be noted that higher-impact grades are also available; see Table I.) 

b Durez 14475 black two-step nylon-flock-filled material. All specimens compression 
molded. 


© Durez 13348 black nitrile-rubber-bearing flock-filled material. All specimens are 
compression molded, except, as indicated*, plunger molded. 


4 Durez 13124 black two-step flock-filled medium impact material. All specimens 
compression molded. 


the drawbacks found in general-purpose materials. His- 
torically the rubber-phenolic blends were first used to 


rectify design mistakes where the general-purpose 
materials originally used showed too low an impact 
strength; today design engineers are designing parts 
specifically for rubber-phenolics. 

The wide publicity given rubber-phenolics as impact- 
resistant materials does not mean of course that other 
impact-type phenolics are out of the running. Actually, 
flexibility is the basic contribution of rubber to the rub- 
ber-phenolics ; improved impact resistance alone can be 
obtained by use of other materials also. The average 
values of the modulus in flexure of rubber phenolics is 
about one-fourth that of the conventional phenolics. It 
is in the greatly superior flexibility that the “abuse re- 
sistance” of the rubber phenolics is so strongly shown. 

(Continued on page 342) 
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Fully Magnetic Circuit Breakers 









Selective time-delay characteristics can be obtained for 


to the application —— 


protecting such equipment as motors from overload 


and yet provide instantaneous trip for short circuits. 


NORMAN J. SCHWARTZ, 


Chief Engineer 


overload protection devices, the principal point of 
issue is usually speed. Many articles* have been 
devoted to the relative speed of fuses, thermal circuit 
breakers, thermal-magnetic circuit breakers, and fully 
magnetic circuit breakers, but they have not always 
given sufficiently clear thoughts to guide the application 
engineer who has a circuit or piece of equipment to 
protect. 

Confusion exists on whether speed is essential or not 
and how much speed is desired, largely because the 
circuit protection device can be discussed from two 


] N dealing with the relative merits of circuit and 


* See bibliography at end of text 
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(1) for short circuits and (2) for overloads. 
Ideal protection differs widely for these two conditions, 
so it is possible to talk in circles endlessly and come 
to no conclusions. 

For short circuits, speed is wanted—the more speed, 
the better. A fault condition exists which may damage 
the circuit, or more important, equipment in the circuit, 
so that instantaneous circuit interruption is most 
desirable. There are several factors that govern the 
size of a short circuit. If a piece of equipment is plugged 
into a power source with a cord, the short circuit rarely 
if ever is over 200 to 300 amp. That really is not 
very big when it is realized that the Underwriters’ 
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Fig. 1—Tripping characteristics of three designs of fully magnetic circuit breakers 
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Laboratories test for circuit breaker tripping “without 
an intentional time delay” is at 5000 amp. Hence it is 
little comfort for the equipment designer to know that a 
circuit protection device will give instantaneous trip- 
ping at 5000 amp when the circuit cannot possibly carry 
more than 200 amp, and the equipment can be damaged 
at that point. All applications require instantaneous 
short circuit interruption, and they require it at a low 
enough ampere value to afford real protection. 

For overload conditions, the story is different: 
Some applications still require instantaneous operation, 
but for most cases allowance for temporary, harmless 
overloads is needed. An overload of greater or lesser 
magnitude occurs every time a light is turned on or a 
motor is started. The circuit protection device should 
not trip under these conditions unless the overload 
persists for an abnormally long period of time. 

The first circuit breakers were. fully magnetic, but 
they were big, expensive and, most important, provided 
only instantaneous trip. Gears and other mechanisms 
were added later to provide a time delay, but they also 
slowed down operation on short circuits. 

The answer to speed for short circuits and time 
delay for temporary overloads finally evolved in the 
fully magnetic circuit breaker as manufactured today. 
In addition, a choice of response characteristics was 
made available to match the circuit breaker operation 
to the application. 

In the fully magnetic circuit breaker, the actuating 
element is a solenoid. Instead of a fixed solid core, 
however, the solenoid has a movable iron core within 
a hermetically sealed tube which extends through and 
below the coil. The tube, in turn, is completely filled 
with a liquid. The amount of magnetic flux set up for 
a given electrical value can be controlled by the winding. 

Under short circuit conditions, which are defined 


534 amp rms 






Fig. 2 (top) — Oscillogram 

showing the starting of a 

typical 2-hp single-phase mo- 

tor, 220 volts. This motor 

would be protected by a circuit 

breaker with curve 1 operating (3) 
characteristics. 


Fig. 3 (middle)—Oscillogram showing the two-step 
starting of a 1l-hp single-phase 220 volt repulsion- 
induction motor. This application would also employ 
curve 1 circuit breaker. Fig. 4 (bottom)—Starting 
current of a 15-amp tungsten lamp load is shown in 
this oscillogram. The severe inrush actually exists 
for only a fraction of a cycle, permitting selection of 


response curve 2 in Fig. 1. 
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34.5 amp rms 





by fully magnetic circuit breaker manufacturers as ten 
times the rated current, the movable core is not a factor 
and tripping is instantaneous. Under temporary inrush 
or overload conditions, however, the circuit breaker 
does not trip immediately. The movable core is drawn 
into the magnetic field, but the viscosity of the liquid, 
the size of the orifice or passage around the core and the 
magnitude of the flux control the rate at which the core 
will move. As the core is drawn into the solenoid, 
magnetic flux increases to a point where it attracts the 
armature and trips the circuit breaker. Thus, a time 
delay is introduced which is inversely proportional to 
the size of the overload. It is shorter for large over- 
loads and longer for small ones. 

With this operating principle, a number of variable 
factors, including core construction, tube size and liquid 
viscosity, allow the response curve (time vs per cent 
of overload) to be varied to suit different applications. 
The only limit on design is that the resulting response 
curve must fall within the Underwriters’ Laboratories 
specifications. For instance, UL requirements on a 20- 
amp circuit breaker curve call for: (1) tripping within 
1 hr at 125 per cent of rated load, and (2) tripping 
within 2 min at 200 per cent. 

The three curves shown in Fig. 1 fulfill 95 per cent 
of all requirements. Curve 1 is designed principally for 
motor protection where there is long duration of over- 
load. In almost every application, it will permit the 
circuit breaker to be rated at the full-load current of 
the motor and yet allow for both starting and tem- 
porary overload conditions. Using Curve J in this 
manner, protection can be tailor-fitted to the equipment. 
For example: A 2-hp single-phase motor is rated at 20 
amp at 120 volts. Utilizing Curve 1, a 20-amp fully 
magnetic circuit breaker can be used. No allowance is 

(Continued on page 308) 
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individually-placed drill heads 














increased flexibility for production 
drilling is obfained in a new type 
of drill with adjustable throaf, 
vertical or horizontal mounting 
and packaged power feed; drill 
head is driven by timing belt 
passing through connecting tube. 


INDUSTRIAL DRILL PRESS 


PAUL JONES 
Magna Engineering Corporation 
Menlo Park, California 


FIG. 1 (Above )—Magna drill as set 
up for conventional single-spindle 
hand-fed vertical drilling. Capacity 
is 34 in. in steel, 1 in. in cast iron; 
5 in. stroke with throat adjustable 
from 61% to 14 in. Belt drive be- 
tween the 1-hp motor and the drill 
head is inside the connecting tube; 
there are no exposed moving parts 
except the spindle itself. 


FIG. 2 (Left)—Flexibility in setup: 
one to three drill heads, horizontal 
or vertical mounting, feed at any 
angle in multiple planes. Each 
spindle is individually powered, op- 
erates at proper speed and correct 
feed with pre-set pressure and 
depth limit. Solenoid release for 
power feeds provides simultaneous 
engagement by remote control. 
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@ For multiple drilling in more than one plane 
custom-built special-purpose machines have been 
required in the past, with costs high enough to 
limit their application to substantial quantities or 
continuing production. Any change in design 
involving such special-purpose drilling equipment 
was usually so expensive as to put a high premium 
on design improvement. Some approach was 
needed providing greater flexibility than offered 
by a conventional drill press or special tools. 

With the background of experience in develop- 
ing and marketing the Shopsmith, a multi-purpose 
home workshop tool, these requirements were set 
up to guide the design of a multi-purpose indus- 
trial drill: 

1. Capacity equal to conventional 17-in. and 

20-in. drill presses. 

2. Provisions for both horizontal and vertical 
mounting of the column. 

Adjustable throat. 

4. Angular adjustment of drill axis in relation 
to column. 

. Wide range of speeds. 

Manual feed from both sides of drill head. 

Power feed attachment with remote control. 

. Adjustable overload release. 

A development program aimed at these require- 
ments was started two years ago and resulted in 
the drill shown in Fig. 1 which incorporates all 
the design objectives listed. The drill is assembled 
from five basic elements: drill head, column, table, 
cast leg, and packaged power feed. These stand- 
ard elements can be put together, as shown in 


sm w 


mNIS 





















Fig. 2, to meet a wide variety of needs formerly 
requiring specially designed tools. 

Major aid in achieving the flexibility desired 
comes from the drill head assembly, Fig. 3, which 
can be indexed and locked at any desired angle 
or position, and has an adjustable throat. Drill 
head and 1-hp motor are assembled as a unit at 
opposite ends of a ground steel tube, 31% in. OD, 
and 3@ in. wall. Through this tube the drill spindle 
is driven from the motor countershaft by a timing 
belt running on sintered iron pulleys. With this 
type of drive the pulley diameters can be small 
enough for adequate clearance of the belt within 








Power feed take of F 





Hand feed 
pinion 


FIG. 3—Drill head is a standardized unit with drive 
built in. Motor drives a ball bearing countershaft 
through a 4-step V-belt; countershaft drives quill 
by means of a timing belt (top) passing through 
the connecting tube; power feed attachment mounts 
on front of drill head. 










FIG. 4 (Right)—Lever and cam on motor mount 


















shifts motor vertically a distance equal to one pulley 
step; this provides three more speed ranges than 
the four given by the step pulleys. Step pulleys can 
be interchanged to provide a still wider range. 





FIG. 5 (Far right)—Power feed unit is self-contained 
and mounts on front of drill head replacing cover 
plate used on manual feed unit. Change gears are 
accessible behind front cover plate which also car- 
ries the feed engagement lever. Power from the 
spindle is taken off by gear at top; pinion at bot- 
tom engages quill. 
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the tube. Driving pulley, for example, has a 
pitch diameter of only 1.433 in. 

This timing belt is wire reinforced and operates 
with efficiency closely approaching a chain drive, 
but with no lubrication problem. It has obvious 
advantages over a torque tube with its bevel gears. 
With the countershaft spindle and drill quill each 
readily removable as a unit, the timing belt can be 
quickly changed should it become necessary. 

Pulley diameter at the quill is 2.149 in. pro- 
viding a 2:3 speed reduction between the counter- 
shaft and quill. With higher operating speed at 
the four-step pulley, a smaller size V-belt can be 


used with smaller pitch diameters, thus reducing 
the overall dimensions of the housing. 


In addition to the four-step pulley drive from 
the motor to the countershaft three more speeds 
are obtained by a special motor mounting, Fig. 4, 
which by cam action shifts the motor axially by 
one pulley step. Pulley centers are automatically 
changed to maintain the desired belt tension in 
either position. The two pulleys are designed with 
the same bore so they may be interchanged to 
provide still another range of speeds. With a 
1725-rpm motor, the overall speed range is from 
380 to 3430 rpm. 

Power feed attachment, Fig. 5, is self contained 
and can be attached to or removed from any drill 
head in a few minutes. It has a solenoid release, 
and maximum drill point pressure is adjustable. 
Change gears accessible from the front give feeds 
from 0.0025 to 0.012 in. per spindle revolution. 
Power is taken from a pinion at the top of the 
quill. 

Design of the drill head incorporates a manual 
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feed arranged for attachment of handwheels on 
either side of the head. An adjustable quill return 
spring is built into the handwheel, and_ three 
threaded holes in the rim, visible in Fig. 6, take 
hall handles when needed for added leverage. 

Depth adjustment is made by a rotating stop 
rod with a screw engaging a square nut having a 
scored indicating line and confined in a cast 
recess within the drill housing. This recess is 
duplicated on the other side to permit mounting 
next to handwheel on either side. 

Key design element responsible for the added 
flexibility in positioning and pointing the drill is 
in the drill head support, Fig. 7. The tube joining 
the motor and drill head is supported at right 
angles to the column by this joint casting. To 
provide the desired full clamping pressure, the 
cored casting is first slotted, then clamped under 
torque compression and line bored. Protractors 
are provided for both bores, and scribed lines on 
the tubes permit precise settings of angular posi- 
tions within '4 deg. Protractors are mounted by 
slotted holes to permit adjusting to zero when the 
machine is first set up. 

This construction provides two added degrees 
of freedom in adjustment over an ordinary drill 
press: rotation of the drill head through 360 deg 
in a plane perpendicular to the drill head tube, and 
displacement along the tube axis to vary throat 
depth. Maximum adjustment permits the drill 
to reach the center of a 28-in. diam circle; mini- 
mum adjustment is for 61% in. throat depth, Fig. 8. 
\ long throat is an advantage for larger work: 
ability to reach almost any part of the table sim- 
But where high 
accuracy in alignment of the drill hole is essential, 
a short throat gives reduced deflection under 


plifies jig and fixture design. 


drilling pressure. 
Horizontal Column Mounting Provided 


Further flexibility in setup is provided by the 
option of horizontal mounting of the column in two 
directions, either from the side or rear. Column 
base castings have two machined mounting faces 
at right angles, which can be bolted to the drill 
table at a variety of locations. Tables are deepl\ 
ribbed, as shown in Fig. 9, in rib patterns per- 
mitting additional mounting locations if needed. 
Since the drill head can be adjusted to reach any 
part of the table, it can if necessary drill and tap 
its own special mounting holes. 

Legs are cast in pairs; front legs are drilled for 
starter push buttons and rear legs tapped for 
motor starter housing. Wiring from the motor to 
the starter box is made by a 6-ft length of oil- 
resistant SO-3 flexible cable through oil-tight con- 
nections, as shown in Fig. 10. For the solenoid 
feed mechanism when used, electrical connections 
are carried from the drill head through the drill 
head tube to the rear motor bracket and then to 
such connections as are required by the setup. 
Power for the solenoids is supplied at 24 volts 
through a transformer. 


(Continued on page 306) 
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FIG. 6 (Left, top) — Feed 
wheels are provided with re- 
movable handles inserted into 
threaded holes around the 
wheel rim. Drill depth adjust- 
ment can be mounted on either 


side of head. 


FIG. 7 (Left, bottom )—Flexi- 
bility in mounting is obtained 
by a combination of two new 
design ideas: column location 
drill in all three coordinate direc- 
deg tions, and two degrees of free- 
and dom in positioning drill head. 
roat Variable throat length and ro- 
tation of drill axis through 
360 deg are accomplished by 
the design of the drill head 
support casting. 


FIG. 8 (Right, top)—As shown 


in this double exposure vari- 
able throat depth permits ad- 
justment to reach the center of 
a 28-in. circle; but when high 
accuracy requires minimum 
deflection the throat can be 
shortened to 6% in. 


the 


two FIG. 9 (Right)—Drill tables 
umn 


° are deeply ribbed castings sup- 
Taces ported on cast legs. Bosses and 
drill tapped holes provide mounting 
surfaces on both top and bot- 
tom of table for the column 
clamp. Front legs are drilled 
for starter pushbuttons, rear 
legs tapped for starter housing. 
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ERVO systems for the automatic control of indus- 
trial machinery dominated the program of the 16th 
annual Westinghouse Machine Tool Electrifica- 

tion Forum, held at Buffalo, April 1 and 2. Some 300 
electrical and mechanical design engineers representing 
150 companies attended the two-day sessions. As at 
the previous three forums, J. J. Smith, Jr., industrial 
department, served as general chairman. Tom Turner, 
vice president, Motor and Control Divisions, welcomed 
the group to the Buffalo plant. 

W. O. Osbon, Westinghouse Research Laboratories, 
set the pattern in a paper on “Operating Characteristics 
of Driving Elements in Regulated Systems.” He limited 
the discussion to feedback servo control systems that 
regulate position, speed or acceleration of the driven 
member and dealt with the comparative speed of re- 
sponse of six types of drives, both mechanical and elec- 
trical. 

In designing a feedback control system, the problem 
is to provide accurate regulation of the controlled quan- 
tity and rapid recovery following any disturbance, with 
a minimum of oscillation about the regulated value. The 
two factors which determine stability are the amplifica- 
tion around the closed loop and the phase displacement 
between input and correction signals. If the phase dis- 
placement equals 180 deg and if the amplification ex- 
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Fig. 1 — Speed-torque curves of d-c 
motor with armature voltage control 
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ceeds unity, the feedback signal will tend to increase 
without limit, making the system unstable. Stability can 
be assured by reducing either the system amplification 
or the phase shift. Amplification is usually associated 
with system accuracy, and the problem of providing 
stability therefore generally becomes one of limiting 
the phase shift. 

The phase shift around the feedback loop is the ac- 
cumulated effect of the time constants of the various 
elements of the system. These time delays are associated 
with inductance, capacitance, inertias of moving parts, 
stiffnesses of springs, compressibility of fluids and other 
factors. One of the most important characteristics of a 
servo system is the mechanical time constant—a measure 
of the rate of response of the output shaft to a sudden 
application of input power. It is defined as the time re- 
quired to reach 63 per cent of the final steady-state value, 
or the time required to reach the final value if the initial 
rate of rise remained constant. 

In terms of the operating characteristics of the driv- 
ing element, inechanical time constant is defined as the 
ratio of the moment of inertia of the drive member to its 
damping coefficient. The inertia may be considered as 
the torque required per unit acceleration, and the damp- 
ing coefficient as the torque per unit speed change, In 
order to achieve optimum system performance, it is 
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torque curves of d-c motor operated curve represent the constant-horse- 
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generally necessary that the mechanical time constant be 
as small as possible, particularly in positioning servos 
and in speed regulators. It is also desirable that it vary 
as little as possible. 

Since the damping coefficient is the torque per unit 
speed change, it can be determined from the speed- 
torque curves of the drive element. For a particular 
operating condition damping is inversely proportional, 
and the time constant directly proportional to the slope 
of the speed-torque curve. The steeper the slope, the 
lower the damping and the greater the time constant. 
Using the speed-torque curves as a measure of the 
mechanical time constant, Mr. Osbon then analyzed six 
regulated drive systems. 

D-C Motor with Constant Field Strength: In a con- 
trol system using a d-c motor with constant field and 
with armature voltage supplied from an adjustable- 
voltage generator whose field current is proportional to 
the error signal, the speed-torque curves for different 
armature voltages are parallel as shown in Fig. 1. Con- 
sequently, the mechanical time constant of the motor 
does not vary over the operating range, a very desirable 
feature. The curve for 100 per cent voltage indicates 
that a change in torque from zero to full load causes 
a 10 per cent speed change. 

D-C Motor with Adjustable Field Strength: The 
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speed-torque curves of such a motor are shown in Fig. 2. 
In a control system either the motor field current or 
armature voltage may be under the control of the error 
signal. In the latter case the field strength is decreased 
to increase the speed range of the drive. The armature 
circuit /R drop corresponding to full-load current is a 
fixed percentage of the applied voltage, making the 
corresponding speed drop a fixed percentage of the 
operating speed. Furthermore, the torque correspond- 
ing to full-load current is reduced proportionately. 
Consequently, damping coefficient varies directly as the 
square of the field strength and the mechanical time 
constant varies inversely as the square of the field 
strength. If at some reduced value of field strength, 
the speed is changed by means of armature voltage con- 
trol, the speed torque curves are parallel but have an 


Comparison of Mechanical Time Constants 


of Various 5-Hp, 1750 Rpm, Drives 


100 Mechanical 
Type of Drive time constant Remarks 

3 T., sec (max) 
” ” Constant : ; ; : 
¥ voltage Hydraulic motor with variable 0.004 Constant* 
€ 60 displacement pump 
= Ree Constant field d-c motor with 0.035 Constant 
> adjustable voltage generator 
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§ speed** 
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chanical time constant of a d-c motor. 
Fig. 4—Speed-torque curves of sub- 
fractional-hp two-phase motor. 
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Eddy current coupling 
Magnetic particle clutch 5—00 


with adjustable voltage gen- 


0.025—00 Varies with torque and speed 


Varies with torque 


* Piston and cylinder drive will usually have lower To depending on piston leakage 
and inertia. 


** Applies to low torque, instrument-type servomotor instead of 5 hp rating. 
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increased slope corresponding to the lower field strength. 
variation of damping with field 
strength and between the mechanical time constant and 
field strength are shown in Fig. 3. If the motor speed 
is varied by field control over the usual range of 4 to 1, 
time varies 16-to-] 
For optimum feedback control system perform- 
therefore, it is desirable that the 
control be kept as small as possible. 
Two-Phase A-C Motor: Subfractional motors in- 
tended for servo applications are generally specially de- 
signed with very high rotor resistance to give them 
essentially straight speed-torque curves. The reverse- 
curvature speed-torque curves of conventional motors 
represent negative damping detrimental to control sys- 
tem stability. Because of their high rotor resistance, a-c 
servomotors are relatively inefficient and are seldom 
used in larger sizes. The usual operating range of such 
a motor is from zero to 60 or 70 per cent of synchronous 
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speed. There is considerable variation in slope of the 
speed torque curves, Fig. 4, and the relatively steep 
slopes indicates low damping, tending to cause high 


mechanical time constants. However, a-c servomotors 
are usually designed to have low-inertia rotors and con- 
sequently, the mechanical time constant can be very 
small—as low as 0.01 sec. 

Eddy Current Variable-S peed Electric Coupling: The 
magnitude of the torque developed depends upon the 
electromagnetic field strength and the difference in speed 
or slip between the two members. In regulator applica- 
tions, the field is energized by a direct.current which is 
made proportional to the error signal. The slopes of the 
speed-torque curves, Fig. 5, vary between extremely 
wide limits. At low values of excitation and low speeds 
the damping and the mechanical time constant ap- 
proaches infinity, while the minimum value of the time 
constant can approach one or two hundredths of a 
second. Consequently, the eddy current coupling must 
be applied with caution in feedback control systems, par- 
ticularly the positioning type. 

Magnetic Particle Clutch: The small gap between the 
two independently rotating members is filed with tiny 
magnetic particles either dry or suspended in oil, and 
magnetic flux is provided by a coil whose current is 
made proportional to the error signal. The maximum 
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Fig. 5 (left) — 
Speed-torque curves 
for typical eddy-cur- 
rent variable-speed 
coupling drive. Fig. 
6 — Speed-torque 


20 40 60 80 100 
Percent torque 


curves of typical fric- 
and magnetic 
particle clutches. 


tion 


torque transmitted varies as the square of the field flux. 
The slope of the speed-torque curves, Fig. 6, in the 
servo operating range below 100 per cent speed is quite 
high and the damping approaches zero at low control 
currents. For a typical clutch the mechanical time con- 
stant with 100 per cent excitation may be of the order 
of 5 sec and the value approaches infinity as the control 
current approaches zero. Since the control of torque 
is essentially independent of speed, it is important that 
care be exercised in its application to positioning servos 
to avoid instability. 

The magnetic particle clutch is similar to the eddy 


current coupling in that it is not reversible. This dis- 
advantage is overcome for feedback control system 


applications by incorporating in a single assembly two 
oppositely rotating clutches working in opposite direc- 
tions upon a common output shaft. 

Hydraulic Drive: The hydraulic motor or hydraulic 
piston and cylinder combination supplied from a varia- 
ble-delivery pump has several features which recom- 
mend it for servo applications. It can be faster in re- 
sponse than any of the types of drive mentioned, and if 
high pressures are used, the horsepower output per 
unit of size is high. The speed-torque curves of a rotary 
hydraulic motor are qualitatively very similar to those 
of the d-c motor with constant field strength, Fig. 1, 
and hence is not illustrated separately. The drop in the 
speed-torque curves is due mainly to internal leakage. 
The damping coefficient is constant and is of the same 
order of magnitude as that of a d-c motor of comparable 
rating. But because the moment of inertia of the hy- 
draulic rotor is usually much smaller than the equiva- 
lent d-c motor, the mechanical time constant can be of 
the order of 4 oth. The time constant of a piston-type 
driving member can be even lower since it may have 
lower inertia and possibly lower leakage. Hydraulic 
drives are recommended for feedback control systems 
where high power output from a small space and ex- 
tremely rapid response are required. 

Comparison of Drives: The mechanical time constants 
of the six types of drives discussed above are listed in 
the table. With the exception of figures for the two- 
phase servomotor, which is a subfractional type, these 
data are based on a 5-hp, 1750-rpm rating. Note that 
the variation in mechanical time constant with size of 
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a particular type of drive is surprisingly small, varying 
only about 2 to 1 in the range of sizes from 1 to 100 hp. 
The values given in the table for the d-c motors include 
the effect on the mechanical time constant of generator 
armature resistance; likewise the figure for the hydrau- 
lic motor includes the effect of leakage in the pump sup- 
plying the motor. 

In designing a system the effect of the load must be 
included in the computation of mechanical time constant. 
For the combination, it is the ratio of the sum of the 
drive member and load inertias to the sum of the drive 
member and load damping factors. Load damping is de- 
fined as the change in load torque per unit speed change 
and depends upon the nature of the load. For example, 
in the case of a blower load, the torque required by the 
load varies as the square of the speed, and the damp- 
ing factor, which is inversely proportional to the slope 
of the speed-torque curve of the load, varies directly as 
the speed. On the other hand, in a rolling mill or wire 
drawing machine drive, the load torque is essentially in- 
dependent of speed, and the damping contributed by the 
load is zero. 

The load characteristic can have an important effect 
on the performance of a feedback control system, par- 
ticularly in those cases where the damping coefficient of 
the driving member is low. When the combined damp- 
ing of load and drive member is insufficient to give satis- 
factory system performance, damping must be provided 
synthetically by means of tachometer feed back or rate 
circuits. The effectiveness of such synthetic damping, 
however, is seldom as great as an equal amount of real 
damping because the former is subjected to the time 
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Fig. 7—Schematie diagram of basic high-gain fast-response 
variable-voltage speed-regulating system using 400-cycle 
magnetic amplifiers, as applied to the generator supplying 
motor drive of a cold rolling mill. 
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Fig. 8—Basic elements of photocell contour copy- 
ing machine adapted to vertical, knee-type miller. 


delays in the amplifying components of the system. 
Fast-Response Regulating System 


In a paper on “Magnetic Amplifiers,” R. W. Moore, 
development engineer, Westinghouse Control Engineer- 
ing, pointed out that in regulating systems these static 
devices have higher speed of response for the same 
power gain than rotating amplifiers and are more in- 
herently stable. Since the minimum response time of a 
magnetic amplifier is about two cycles of the supply fre- 
quency, where extremely fast response is desired a 
400-cycle amplifier is used in preference to 60-cycle. 
The size of the reactors can be materially reduced also 
at 400-cycles. 

Mr. Moore illustrated the use of such a 400-cycle 
amplifier as applied to a high-gain, fast-response regu- 
lating system for the individual 3600-kw generators 
supplying the drive motors of a tandem cold-reduction 
rolling mill. Fig. 7 is a schematic of a voltage regulator 
with /R-drop compensation in what amounts to a basic 
adjustable voltage system. Here the output of the gen- 
erator is compared to a control reference bus and the 
difference in voltage applied to a 3-phase 400-cycle 
first-stage magnetic amplifier. The output of this stage 
is used to control a second magnetic amplifier which 
in turn supplies power to the generator field. In this way 
the generator voltage is forced to follow the reference 
voltage very closely. Separate magnetic amplifiers are 
used to provide an /R compensation voltage in series 
with the reference voltage in order to increase generator 
voltage with load. Oscillogram records show that voltage 
recovery after a 2 per cent change in reference is ac- 
complished in less than 0.1 sec. 

Since a source of 400-cycle power must be supplied 
for the control circuit, this added complication is not 
warranted unless the ultimate in performance is desired. 
Sixty-cycle magnetic amplifiers have proved entirely 
adequate for most industrial applications. One such de- 
scribed by Mr. Moore could be used as a voltage or 
speed regulator similar to the cold-mill drive. It included 
forward and reverse magnetic amplifiers each with two 
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stages, damping transformers, and adjusting resistors. 
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When used as a speed regulator the signal applied to 
the first-stage magnetic amplifier is the difference be- 
tween a tachometer generator voltage and a reference 
voltage. A similar amplifier has been used to control 
angular position, accomplished by converting the posi- 
tion signal into a voltage. Since a number of control 
coils can be wound on a magnetic amplifier, it is possible 
to mix a variety of input signals and still maintain 
isolation between them. 


Photoelectric Tracer Control 


An unusual form of feedback control was described 
by Theodore A. Wetzel, supervisor of development en- 
gineering, Kearney & Trecker Corporation, in connec- 
tion with the design of a knee-type contour copy milling 
machine. Here the problem was to obtain accurate re- 
production of a workpiece from a pattern at feed rates 
up to 100 in. per min, using photoelectric cell scanning 
of the pattern edge shadow. To provide versatility, 
standard vertical-spindle milling machine features were 
maintained. An optical type of pick-up was chosen since 
paper patterns could be easily made and stored. To this 
end an existing photoelectric tracer system was modi- 
fied to include a means for anticipating abrupt changes 
in travel direction. As in a camera, the machine produces 
a negative from a positive—a male workpiece from a 
female pattern and vice versa. 

The paper pattern is fastened to a transparent pat- 
tern table, Fig. 8, which is 
bolted to the work table 
and travels with it. A col- 
limated beam from a concen- 
trated zirconium arc light is 
directed down on the pat- 
tern from a pivoted tunnel 
arm. Photocell is located 
below the pattern and is in- 
termittently exposured by 
a revolving shutter. Coordi- 
nated movement of the work- 
piece and pattern is governed 
by two servo motors, one 
driving the longitudinal feed 
of the table, the other the 
cross feed of the saddle. 
The problem was to provide 
directional signals to these 
motors as the edge of the 
opaque pattern is scanned by 
the photocell. The shutter 
has a D-shaped aperture and 
is driven by a synchronous 
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Fig. 9—Pulse signals from 
photocell amplifier (top) are 
fed into translator below which 
produces directional d-c signals 
for coordinate movement servo 
motors. Fig. 10 (far right)— 
Pulse-width modulation caused 
by pattern overshooting and 
undershooting photocell rotat- 
ing shutter governs firing of 
electronic directional switches. 
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motor at 1 rev per %o sec (3600 rpm). It permits 
periodic light communication with the photocell and 
produces electrical pulses that can be phase modulated. 
The weak pulses are greatly amplified and fed into a 
translator circuit, Fig. 9, which consists essentially of 
four grid-controlled triods which act as electronic switch- 
es. The translator action afforded by these four electron 
tubes is wrapped up in the timing relationship between 
the signal pulses and half-cycle voltages from a-c trans- 
formers with Scott-connected primaries. There is a 
capacitor in each of these switch circuits for the purpose 
of receiving and storing the electric charges deposited 
by such currents. 

The four circuits receive part-time voltages over and 
over again in cyclical fashion; namely, north, west, 
south, east. A Scott connection is used in the two trans- 
formers in order to convert the three-phase line voltage 
into four two-phase voltage waves that can be utilized 
in sequence. 

It is the timing relationship between the copy-signal 
voltage pulse and the charge-producing voltage of each 
transformer that determines which of the four capacitors 
receive electric charges. The north-south switches and 
capacitors and the east-west switches and capacitors are 
associated so that the output d-c motor signal voltage in 
the north-south direction or in the east-west direction 
becomes the difference between the two respective ca- 
pacitor voltages. If the north capacitor and the south 
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capacitor were equally charged, their voltages cancel 
and the motor signal voltage will be zero. 

Since the transformer voltages which produce the 
capacitor charges rise to their maximum in sequential 
fashion and since the copy-signal voltage pulse closes 
the switches for only one-fourth of a time sequence or 
period, the two output voltages taken from across the 
two capacitor pairs will be complementary—when one 
is a maximum the other is zero. These voltages may be 
either positive or negative depending on which rotation 
is intended for a copy-feed motor. 

The time interval required for the four half-cycle 
voltages to occur in consecutive order constitutes one 
period of 4%» sec. The synchronous shutter head, which 
makes one revolution for one a-c cycle, thus can cause 
the copy signal to be exactly in step with the line volt- 
age. Fig. 10 shows how the timing of the instant of 
copy-signal voltage pulse, with respect to the timing of 
occurrence for each half-cycle of translator charging 
voltage, causes currents to charge three of the four 
translator capacitors only; also how the width of the 
copy-signal voltage pulse maintains itself at exactly 
90 deg. 

The photocell receives light from over the edge of 
the pattern during one-quarter revolution of the shutter 
head. With the opaque pattern traveling “westward,” 
the zero error condition is shown in the middle of Fig. 
10, where a pulse width of exactly 90 deg charges the 


NEGATIVE 


north and south capacitors an equal amount to call for 
no correction. If the pattern edge has moved too close 
to the center of rotation of the shutter (left), the width 
of the copy-signal voltage pulse is increased. This is 
because the D-shaped shutter aperture peeks over the 
edge of the pattern at an earlier instant and the curved 
portion eclipses the pattern edge at a later instant. This 
wider pulse causes an unbalance in the charges between 
the north and south capacitors to produce a net d-c 
mstor signal voltage for south motion to correct the 
negative (north) error. 

On the right, a positive error is seen to cause the 
point of the shutter aperture to commence its copy- 
signal voltage pulse a bit later, and also permit the 
curved portion to eclipse the pattern edge earlier, thus 
producing a narrower copy-signal voltage pulse. This 
narrower pulse causes an unbalance in the charges be- 
tween the north and south capacitors to produce a net 
signal voltage for north motion to correct the error. 

The shift of the leading edge of the copy-signal volt- 
age pulse is always a lesser amount than the shift of 
the lagging edge of the pulse. From this it can be seen 
that a later occurrence of the copy-signal voltage pulse 
(phase retardation) causes a redistribution of capacitor 
charges and adjustment of the motor signal voltages. 
For such phase retardation then, the pattern travel mo- 
tion is directed more counterclockwise; for phase ad- 
vance more clockwise. 
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Fig. 11—Voltage regulation curves of 
12—Thecretieal 


a typical machine-tool control trans- 


The copy-feed motors are made to correspond in 
speed and rotation with the d-c motor signal voltages 
through a servo amplifier of conventional design. 


Machine Tool Control Transformers 


In discussing machine tool control transformer se- 
lection, Royce E. Johnson, Barber-Colman Company, 
named two general types of capacity calculations: first 
to determine whether or not the transformer is large 
enough to deliver adequate voltage to the load, and 
second to determine what the load will do to the trans- 
former, namely its heating effect. A simple rule-of 
thumb method is to take 25 per cent of the maximum 
instantaneous current, and then ascertain the maximum 
steady load. The larger of these two determines the 
transformer rating. 

for a more accurate estimate of the required trans- 
former size, it is convenient to use voltage regulation 
curves, Fig. 11. Power factor of the load current affects 
the output voltage because the drop due to transformer 
internal resistance and reactance subtracts vectorially 
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ig. 13—Heating effect weighting factor plotted against 
overloads of short duration on small transformers. 
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former at various power factors. Fig. 
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from the induced voltage. A transformer has its poorest 
regulation when the resistance and inductance of the 
load are in the same ratio as the internal resistance 
and leakage inductance of the transformer. 

Fig. 11 shows that when the 0.3-kva_ transformer 
supplies 500 per cent rated load or the 1.5-kva trans- 
former 650 per cent, 90 per cent of full-load voltage 
will be delivered to a 50 per cent power-factor load. 
These curves show also that the larger the transformer, 
the better its regulation, 

In deciding how much voltage drop may be allowed, 
variations in normal supply voltage must be consid- 
ered and also the minimum operable voltages for the 
control devices. Supply system voltages usually are 
regulated to within 10 per cent of nominal. Where 
several load demands are applied various combina- 
tions, ordinarily the voltage drop due to the largest 
instantaneous load governs. This maximum load may 
he a combination of steady and inrush currents having 
different power factors, but it is conservative to add the 
volt-ampere turns arithmetically rather than vectorially, 
and to use the power factor of the load component that 
gives the lowest output voltage. 

Heating is the criterion determining what the load 
will do to the transformer. The core loss is constant and 
only the /*R (copper) loss varies with load. The no- 
load temperature rise in the winding usually is in the 
range of 12 C to 19 C, 

It is easy to estimate the heating from continuous 
overloads, but more difficult when the load varies cycli- 
cally over a range of values and when inrushes from 
Transformers have 
appreciable thermal mass, but during the first 10 sec 
a load is applied nearly all of the copper loss is retained 
in the windings. Hence the initial temperature rise 1s 
very rapid, Fig. 12. During the first half-hour the 
temperature rises rapidly to nearly 50 per cent of its 


inductive loads occur frequently. 


ultimate value, and hence a load several times rated 
value should not be applied to an already warmed up 
transformer for more than a few seconds at a time. 
The lower curve in Fig. 13 shows the theoretical time 
required for a given overload to raise the copper tem- 
perature 4 C with no heat flow out of the copper. 


(Continued on page 312) 
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Magnetic Core Materials 


Or small power transtormers 


Results of a Signal Corps-sponsored study of various materials 
and configurations in relation to optimum transformer design. 


Effect of lamination thickness, joints, core clamps, temperatures, 


and frequency of operation on performance is also discussed. 


ARTHUR V. HUGHES* 


Director of Engineering and 
Kuhlman Electric Company 


N INVESTIGATION and evaluation of various 

configurations of core materials for optimum 

transformer design have recently been the ob- 
jects of research at Battelle Memorial Institute. The 
ITnited States Army Signal Corps, and, more particu- 
larly, the Signal Corps Engineering Laboratories, Fort 
Monmouth, New Jersey, has sponsored this research 
at Battelle under Signal Corps Contract No. W 36-039- 
sc-38255. 

The work under this contract has been concerned 
primarily with the evaluation of core materials and con- 
figurations for small power-transformer design. In one 
sense, optimum core shape and performance are ob- 
tained only when considered with respect to a particular 
transformer design. The overall transformer design is 
an optimum design, for the 
purpose of this discussion, 
when it has minimum size 
and weight for a given set 
of performance requirements. 
For different sets of per- 
formance requirements, the 


Grain-oriented thin-gage core 
material has been used in the 
design of the electronic trans- 
former shown at left to reduce 
size and weight while maintain- 
ing same rating as original de- 
sign shown right. (Source: 
Armco Steel Corp.) 
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CHARLES F. SALT 


Research Engineer, Electrical Engineering Division 


Battelle Memorial Institute 


optimum transformer design might be quite different 
in size, shape, and weight. For each of the sets of per- 
formance requirements, different proportions and dif- 
ferent performances might be required of the core. 

It is possible, however, to consider some attributes 
which are desirable in all cores, and which may be con- 
sidered independently of other features of transformer 
design and performance. Among such attributes are 
some properties of the magnetic material, some char- 
acteristics of the magnetic circuit, and a certain number 
of manufacturing requirements. Definition of these de- 
sirable or ideal features does not imply that they are all 
of equal practical importance. 


“Mr. Hughes was a member of the Electrical Engineering Staff of 
Battelle Memorial Institute during the period of this research. 
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Wound shell-ftype core 
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Fig. 1—(Left) Core-type and shell-type transformer core con- 
figurations. Fig. 2—(Right)—Various types of wound cores. 


Low loss is desirable in all power-transformer cores 
in order to maintain high efficiency and to limit the 
temperature rise. The losses in the core are assignable 
in part to the core material and in part to the method 
of core construction. The hysteresis loss of the material 
is affected by its chemical composition and the methods 
used in processing it. The eddy-current component of 
the loss is influenced by the electrical resistivity of the 
material and the thickness of the lamination. A high re- 
sistivity is generally desirable in order to reduce eddy- 
current losses. It is desirable also to use materials hav- 
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Fig. 3—Core loss versus flux density at 60 cps for 0.014-in. 
AISI M-9 material in Epstein sample and wound-core form 


is shown in this graph. 
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ing high saturation flux densities because, unless other 
factors intervene, a high value of saturation density will 
permit a high value of working flux density. High 
values of working flux density result in small size and 
weight of the core. 

A material having a high permeability at the work- 
ing flux density will have a low value of exciting cur- 
rent. A low exciting current is, in general, a desirable 
characteristic of a transformer core, although in many 
applications a fairly large value of exciting current can 
be tolerated. In some applications, on the other hand, 
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the exciting current may be a limiting factor in the 
transformer design. 

The properties of the ideal core material should not 
be adversely affected by temperature over the range 
—55 C to +200 C. It is possible that the core material 
might be temperature-sensitive but still have minimum 
acceptable properties over this temperature range. 

All interruptions or discontinuities in the path of the 
flux flowing in the magnetic circuit of the core are un- 
desirable. Air gaps cause an increase in the exciting 
current, and bolt holes cause flux concentrations which 
tend to increase losses and exciting current at high 
densities. The interleaved joint introduces flux con- 
centrations, cross-fluxes, and air gaps, the combined 
effects of which are undesirable. These discontinuities 
are to be avoided in ideal cores; in practice their effects 
must be minimized. 

For materials which have a preferred direction of 
magnetization (oriented materials), it is desirable that 
the flux should flow in the direction of orientation at all 
times. Wound cores, with the preferred direction of 
magnetization in the plane of the lamination and along 
the direction of winding, realize this ideal to a high 
degree. Stacked cores do not lend themselves to the 
realization of this idea. Regardless of the shape of the 
lamination, the flux cannot be parallel to the direction 
of orientation at all points in the lamination. 


Uniformity of Flux Density 


Ideally, the flux density in all parts of the transformer 
core should be the same. The presumption is that those 
portions of a core which work at lower flux densities 
than other portions are not being used efficiently. For 
example, the flow of flux in a lamination having a 90-deg 
corner is such that the flux density in the outer corner 
is relatively low. In some lamination designs, the fact 
is recognized by cutting off the outer corners at the 
90-deg bends. Equal areas at all cross sections of the 
core approximate the condition required to produce 
uniform flux density through the core. It is a practical 
impossibility, however, to build a core in which the 
lengths of the paths for the flow of flux are all the 
same. Since the flux tends to concentrate along the flow 
paths of minimum length, the flux density cannot be 
uniform in the strict sense. 

Most of the core cross-section should be occupied by 
magnetic material in order to make maximum use of the 
available space. The thickness of the insulation on the 
lamination should be small relative to the thickness of 
the lamination—a requirement that is difficult to meet 
for very thin laminations. Variations in thickness of the 
lamination or its insulation, waviness of the lamination 
surface, or burrs at the lamination edges all tend to 
reduce the space factor of the core (ratio of area of 
magnetic material to total core cross-section area). As 
shown later, lack of control over these factors tends to 
reduce the magnetic performance of the core. 

Many of the desirable performance attributes cannot 
be realized fully because of the requirements of sim- 
plicity and minimum cost in the fabrication process. For 
small transformers it is almost universal practice to 
wind the coils as separate items and assemble the core 
piecemeal around the coil or coils. To do this there 
must necessarily be gaps or joints in the core magnetic 
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Table I—Commercially Available 
Transformer Core Materials 














Saturation density, 
kilogauses 
Material (approximate) 
1. Silicon Steels 
AISI Type M-8 to Type M-19 20,000 
2. Nickel Alloys | 
a. Carpenter 49, Armco 48 
4750 alloy, Nicaloi, 
45 Permalloy 16,000 
b. Monimax 15,000 
c. Sinimax 11,000 
d. Hipernik 16,000 
e. 78 Permalloy 10,700 
f. Deltamax, Orthonik 15,000 
3. Cobalt Alloys 
a. Permendur | 24,500 
b. 2V Permendur 24,000 
c. Hiperco 24,200 
4. Perminvars | 
a. 45-25 Perminvar | 15,500 
b. 7-45-25 Perminvar 10,300 
c. 7-70 Perminvar ‘ 16,000 
d. Conpernik 16,000 





Table 1l—Some Transformer-Core 
Configurations 


Stacked Cores 


. Interleaved EI laminations. 

. Interleaved LL laminations. 

. Interleaved UI laminations. 

. Interleaved F-type laminations. 

. Interleaved M-type laminations. 

. Interleaved EI laminations with extra wide I. 
. Alternately stacked UU laminations. 
Alternately stacked EE laminations. 

. Interleaved I-type laminations with lap joints. 
. Mitred-corner I-type laminations with overlap. 


mw 


Semnau 


a 


Wound and Formed Cores 


1. Continuously wound strip core (Line Material Company 
Round Wound with coil wound on core). 
. Continuously wound strip core (General 
Spirakore, core wound on coil). 
3. One butt joint cut in a continuously wound strip core. 
4. Two butt joints cut in a continuously wound core 
(Westinghouse Type C core). 
5. Formed core with one joint per loop interleaved (Kuhl- 
man Bent Iron Core). 
6. Formed core with one joint per loop interleaved (General 
Electric formed Spirakore). 
7. Ring-type core. 


to 


Electric 


circuit. One alternative is to wind the coils directly 
on the core. It is impractical to do this by hand, and 
machines and techniques have been developed to do the 
job for restricted ranges of application. Some of these 
winding methods result in poor winding space factor, 
which is undesirable in a power transformer. Others of 
these methods are designed for circular coils and are 
not well adapted to rectangular coils. 
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Table Ill—Resistivity and Normal Perme- 
ability for Some Common Magnetic Materials 


Resis- 
tivity 
microhms| ~~ 
Material /em? | B=5 
Tran-Cor 3x (14 mil) 15 |43,000 
AISI M19 (25 mil) 55 6,750 | 
Carpenter 49 13 17,500 
Sinimax (6 mil) 90) 32,200 
Monimax (6 mil) 80 35,700 
2V Permendur (14 mil) 10 2,560 
Deltamax (2 mil) 50 54,500 


Hiperco 27 (14 mil) 
50-50 Permendur 


*B in kilogausses. 





Permeability at 





flux density B* 


|B=10) B=15| B=20 
50,500 20,900 
6,250| 455 
25,000 | 3,000 
2,000) — 
14,300) - 
2.780} 2,590 1,000 
98,000; — . 
1,610) 1,430) 3,030 
9.840) 7,900) 3,340 


Table IV—Calculated Maximum Values of 
Lamination Thickness, Inches 


Flux 
density, 
kilo- 
Material gausses 
Tran-Cor 3x 15 
(14 Mil | 10 
properties) | 5 
AISI M19 ss ||:s«415 
cold rolled 1 


Carpenter 49 | 15 


Monimax | 15 


aso 


Sinimax 15 


Deltamax | 45 


20 
15 
10 


2V Permendur 


Hiperco 27 20 


50-50 | 20 
Permendur | 15 


Thickness in inches 


for frequency indicated 


60 


cps 


|-0168 
|.0108 
|.0117 


|.126 
|-0340 
|-0328 





of 
400 | 800 | 1600 | 3200 
cps cps | cps | cps 
|.00652 |.00461 |.00326 |.00230 
00420 |.00297 |.00210 |.00148 
00456 |.00322 /.00228 |.00161 
| oy 
'.0488 0344 |.0242 |.01710 
|.0132 |.00932|.0066 |.00470 
'.0090 


0127 


j 





|.0436 |.01790|.0119 
01510 |.00596 |.00414 |.00292 |.00206 
01070 |.00416 |.00294 |.00208 |.00147 


0272 


Veta 


.0172 


.0768 
0192 


.0110 
.0082 


0724 
|.0472 
|.0438 

0452 


0330 
1.0480 
'.0452 
|.0167 
0119 


00636 |.00448 


| 
| 
| 


|.00844 00596 





0105 |.00744 |.00526 |.00372 
00668 |.00472 |.00334 |.00236 


} 
| 


0298 |.0210 |.0148 |.01050 


.00744 |.00526 |.00362 


.00425 | .00300 


.00262 


.00212 


.00150 


.00318 |.00224 .00158 |.00112 


'.0280 
'.0183 
'.0170 
|.0176 
| 

|.0128 
|.0186 
0175 


| 


| 


| 
| 


.0198 
.0130 
.0120 
.0124 


.009 
.0132 
.0124 


'.0140 |.00990 
'.00920 |.00650 
.00852 |.00604 
|.00880 |.00622 


1.0064 |.00452 
.00928 |.00657 
.00874 |.00620 


| 


|.00646 |.00457 |.00324 |.00228 
|.00460 |.00326 |.00230 |.00163 
.00974 |.00377 |.00266 |.00188 |.00133 


| 


' 





Stresses induced in the magnetic material during the 
fabrication process affect the core design and the choice 
of core material. Shearing, stamping, and winding oper- 
ations generally result in a deterioration of the magnetic 
properties of the core material; consequently, a stress- 
relieving anneal often follows these operations in order 
to restore the magnetic properties to their optimum 
values. If the core is to be assembled to the coil after 
the stress relief, no major difficulty is encountered. If 
the design requires winding of the core directly onto the 
coil, a subsequent stress relief would endanger the coil 
insulation. Rather elaborate methods are required in 
order to avoid straining the material when winding the 
core onto the coil. It is necessary that the interlaminar 
insulation in wound cores be able to withstand the tem- 
perature encountered in the stress-relief operation. With 
stacked cores, the laminations may be insulated after 
the stress relief. Some of the highly strain-sensitive mag- 
netic materials require extreme care in handling at all 
stages of the manufacturing process and in their sub- 
sequent operation. 

In times of national emergency, it is very desirable 
that the core contain no critical materials. Procurement 
problems then would not be a limiting factor in pro- 
duction. The use of critical materials might be justified, 
of course, if the performance obtained by their use was 
absolutely required, or if the performance so obtained 
resulted in an over-all saving of other critical items. 


Transformer Core Materials 


A preliminary selection of materials of interest in 
power-transformer design can be made on the basis of 
the saturation flux density of the material. Commercially 
available materials having saturation densities above 
10,000 gausses are given in Table I. 

The cobalt alloys are not commercially available to the 
same degree as the silicon and nickel alloys. It is under- 
stood that the cobalt alloys, with the possible exception 
of vanadium Permendur. are difficult to fabricate and 
process in strip form. These alloys have the highest 
saturation densities known. However, they have much 
higher losses than competitive materials, and their use 
would, therefore, probably be limited to small-size trans- 
formers where temperature is not a limiting factor in 
transformer-performance requirements. Such transform- 
ers using Permendurs might be worked at flux den- 
sities about 17,000 gausses with an attendent reduction 
in size and weight. The smaller size and high permea- 
bility at these high flux densities would help reduce the 
exciting current. 

Nickel alloys, in general, have lower saturation flux 
densities than the silicon alloys. This fact makes them 
most useful at the higher frequencies where lower flux 
densities are ordinarily used in order to keep core losses 
within bounds. The nickel alloys are sensitive to high 
operating temperatures. Operation at 200 C reduces the 
saturation flux density and permeability by an apprecia- 
ble amount. On the other hand, these alloys have good 
loss characteristics for power-transformer applications. 

Silicon steels have good temperature stability. Ori- 
ented silicon steels are characterized by high permea- 
bility, low losses, and reasonably high saturation flux 
densities. To realize fully the good properties of the 
oriented silicon steels, a wound-core construction is 
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most advantageous. When all factors are considered. 
the oriented silicon steels are the most attractive of the 
materials available for power-transformer design. 


Transformer Core Configurations 


Perhaps the broadest classification of core configura- 
tions is that which divides them into shell types and core 
types. Transformer designers have evolved a great many 
detailed variations of these basic types in order to effect 
manufacturing economies and at the same time to realize 
as fully as possible the ultimate magnetic properties of 
the material. 

The cores may be classified further into stacked cores 
and wound or formed cores. Figure 1 shows these dif- 
ferent types of cores. The shape of the stacked-core 
laminations provides still another basis for classifica- 
tion. The variables in wound- or formed-core configura- 
tions are the number of loops or magnetic paths, and 
the manner of forming the joint (if any) in each loop. 

A further classification of all types of cores can be 
made on the basis of the relative proportions of the 
core. There is an infinite variety of proportions but 
some, such as the scrapless EI, are fixed to a degree 
for the purpose of obtaining certain desirable features 
in cost or performance. 

Wound or formed cores have come into greater use 
since the advent of oriented magnetic steels. It is ap- 
parent from the previous discussion on desirable core 
attributes that wound or formed cores are best adapted 
to the utilization of the properties of oriented steels. It 
is characteristic of the wound core that it is sent to the 
point of transformer assembly as a finished item. A 
formed core may be shipped to the assembly point and 
assembled piecemeal to the coil. In both cases, the dimen- 
sions of the core are fixed before assembly. 

The laminations for stacked cores can be shipped to 
the assembly point and there assembled piecemeal to 
the coil. The core dimensions are not fixed until the 
stacked height is fixed. For the manufacturer who does 
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Fig. 5—(Left)—Core loss versus flux 
density at 60 cps for a core made of 
0.004-in., oriented EI-125 laminations. 


Fig. 6— (Right )—Core loss versus flux 
density at 60 cps for a core made of 
0.025-in. EI-125 laminations, AISI 
type M-19 material. 


not wind or form his own cores or stamp his own 
laminations, this allows a degree of flexibility in trans- 
former designs which is not attainable with the wound 
or formed core. 

A few of the core designs which have been used in 
transformer practice are enumerated in Table II. Ap- 
parently not all of these have been tried in small power- 
transformer designs. Many additional core configura- 
tions have been suggested, as inspection of the literature 
will show. (1)* All of the cores listed have been used 
commercially in the United States. 

In the stacked cores, Items 7 and 8 as listed have 
been used with a widened yoke for magnetic-amplifier 
applications. They are not well adapted for power trans- 
formers because of the poor space factor of the yokes. 
Items 9 and 10 are of interest when used with oriented 
materials. Of the available stacked cores, these are the 
ones which contain the greatest volume of core material 
oriented in the direction of the flux path. On the other 
hand, the number of separate laminations per core is 
greater for these types than for the more familiar EI, 
LL, and UI types. 

In uncut wound cores (see Fig. 2), the properties of 
a magnetic material are utilized to their fullest. In Fig. 
3, the loss characteristics of an uncut wound core are 
seen to be almost indistinguishable from the Epstein 
required to wind the coils on uncut wound cores. At 
frame test values. Special manufacturing techniques are 
least one manufacturer has worked out such a winding 
technique on a production basis for distribution trans- 
formers. Another manufacturer has used the technique 


* Italic numerals apply to references at end of article. 
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of winding the core onto the coil. 

Another method for assembling wound cores is to 
cut the loop formed by the wound core and mount the 
prewound coil or coils on the core in an assembly opera- 
tion. Fig. 3 also shows the losses of such a core com- 
pared with the Epstein material and uncut core char- 
acteristics. A sketch of this core, which has only one 
cut in the loop, is shown in Fig. 2. The uncut core has 
a loss characteristic almost identical with the Epstein 
characteristic; however, the losses of the cut core are 
considerably higher than the Epstein losses. It is not 
known whether these increased losses were due to the 
preparation of the gap or to strains induced in the 
material when the core is sprung to admit the coil. 

The Type C core, shown in Fig. 2, is a wound core 
which is cut in half for assembly to the coil. The as- 
sembled core shows losses which are only very slightly 
higher than the Epstein values for the best grade of 
oriented material ; however, the cutting of wound cores 
introduces an air gap in the magnetic circuit which 
causes an increase in the exciting current of appreciable 
magnitude. 

Apparently, there are no commercially available 
formed cores (2) of oriented materials for small power 
transformers. It is believed that this type of core would 
be worth investigating. The laminations could be as- 
sembled in much the same nanner as EI laminations. 
One overlapping-type joint per core loop is all that 
would be required (see Fig. 2). 

Test results on EJ cores made up of laminations of 
oriented material are compared with Epstein sample 
data in Fig. 4. Because of the EI configuration, the 
ultimate properties of the oriented material are not ex- 
pected to be realized. However, the overall performance 
levels of such cores is good in comparison with other 
types of EI cores. 

Some tests were made on oriented EI configurations 
with widened yokes. The effect of the widened yoke has 
not been fully evaluated for oriented materials. For 
nonoriented materials, the effect of the widened yoke is 
susceptible to analysis, which indicates that the widening 
is not an efficient method of reducing core losses. 

The development of various types of cores to capi- 
talize on the superior properties of the oriented silicon 
steels has received considerable attention for transform- 
ers of power distribution and larger sizes. Except for 
the Type C core, there has been no comparable devel- 
opment in the field of small power transformers. Rea- 
sons for this apparent lack of interest are not clear. 


Effect of Frequency and Thickness 

The evaluation of the appropriate thickness of the 
laminations in a transformer core requires consideration 
of the relative values of the hysteresis and eddy-current 
losses, the frequency range of operation, magnetic skin 
effect, the cost of producing thin-gage material, and the 
necessities of the manufacturing process. These factors 
and their effect on the performance of the core are con- 
sidered briefly in this section. 

The tendency of the core loss of a magnetic material 
to increase as the frequency is increased is usually coun- 
teracted in design work by decreasing the core lamina- 
tion thickness. The purpose of reducing the lamination 
thickness is to reduce the eddy-current component of 


138 


core loss. The other component of core loss (hysteresis 
loss) is usually considered independent of lamination 
thickness. 

Skin effect will also influence the division of losses 
in a magnetic core. The skin effect is produced by the 
shielding effect of the eddy currents induced in the 
laminations. The shielding effect tends to force the mag- 
netic flux and the eddy currents away from the center 
and toward the outer edges of the lamination. Where 
skin effect is appreciable, the resulting nonuniform dis- 
tribution of flux in the lamination causes an increase in 
the hysteresis loss and a decrease in the eddy-current 
loss, as compared with the respective losses in a lamina- 
tion with the same total flux distributed uniformly over 
the thickness of the lamination. The effective permea- 
bility of the lamination is also decreased when skin 
effect is present. 

In most cases, it is undesirable to permit any appre- 
ciable amount of skin effect in transformer applications 
of laminations. The presence of skin effect indicates an 
inefficient use of the magnetic material because of the 
lowered effective permeability. As a basis for engineer- 
ing decisions, therefore, the method used by Cole (3) 
is simple and effective. Cole based his selection of 
lamination thickness for a given frequency range on 
the effective depth of penetration of the flux in the 
lamination, The depth of penetration is defined as the 
thickness of material which, at uniform flux density 
equal to that at the surface of the lamination, will give 
the same total flux as exists in one-half the thickness of 
lamination, The depth of penetration, d, may be calcu- 
lated from the expression, 


ip 
d = 2240 |— in. 
V ef 
Where 
p = resistivity in ohm-in. 
pu = permeability 
f = frequency in cps 


The depth of penetration obtained from this calcula- 
tion will depend on the value assumed for the per- 
meability. Possibly the most representative value of 
permeability for use in this expression is the average 
with respect to time of the tangent to the hysteresis 
loop appropriate to the cycle of working flux density. 
Some have made the calculation on the basis of the 
average normal permeability over the working range of 
flux density. In the calculations that have been made 
here, the normal permeability at the maximum working 
flux density has been assumed. In Table III, values of 
normal permeability at various flux densities are given 
for several magnetic materials. In Table IV, lamina- 
tion thicknesses based on these values of normal per- 
meability are given for each material at several fre- 
quencies. The thickness tabulated in Table IV is twice 
the depth of penetration calculated from the expression 
given above. The flux distribution across these lamina- 
tions is uniform by the definition of depth of penetra- 
tion. In most cases the calculated lamination thicknesses 
correspond well with current practices in power trans- 
former design. 

(Continued on page 324) 
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ceramic capacitors 


Four tests are applied in a 10-sec 
cycle to 30 capacitors on a hand- 
loaded test rack. Failure of any 
unit is indicated by a flag raised 
over the capacitor on the rack. 


CHARLES PURPER, JR. 
Test Equipment Engineer 


Jeffers Electronics, Ine. 
Subsidiary of Speer Carbon Company 


OR high quality disk capacitors, four tests are re- 

quired: high voltage, leakage resistance, capac- 

itance and power factor. These four tests should 
be performed on a 100 per cent basis, which means that 
in setting up a test operation large numbers of units of 
various diameters would have to be handled. The prob- 
lem was to design a set-up that would make all of these 
tests automatically in one operation, 

Since breakdown and leakage tests require direct 
current while capacity and power factor need 1000-cycle 
power, the conventional approach would be to have two 
separate operations during which the tested units would 
have to be transferred from one set-up to the other. 
Such a method is not only slow and expensive but it 
doubles the hazard to the operator—a factor which is 
ever present in an electrical test. 

One of the first considerations in setting up an auto- 
matic test with a single operation was loading the units 
into the test apparatus. Since the units came from pro- 
duction in bulk lots, manual loading was the only 
method, A conveyor belt was found to be impractical 
because the units had to be loaded from bulk in any case 
and it was just as simple to load directly into the test 
apparatus. Leads of the units, Fig. 1, are placed be- 
tween sets of two spring-clip contacts, 30 at a time, as 
shown in Fig. 2. This method was selected because it 
placed no limitation upon either the size of the capacitor 
or the length of the leads, both of which might be 
changed in the future. 
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Fig. 1—These ceramic disk capacitors ranging from 
0.0005 to 0.01 mf are tested 30 at a time for shorts, 
leakage resistance, capacitance and power factor 
in a test cycle of only 10 sec. 


The capacitor in its contact clip is in effect hooked 
into the circuit of a test chassis, There are 30 such 
chassis in the panel, one for each unit; thus each unit 
has its own separate test apparatus similar to an end- 
product installation. The chassis are inserted into the 
test panel, left in Fig. 3, where they plug into the circuit. 
They are all removable, Fig. 4, and one extra chassis 
is kept plugged into the panel with its tubes warm to 
be used as a replacement in case one should fail during 
the testing process. 

The complete test cycle shown schematically in Fig. 5, 
takes 10 sec with each separate test taking 21% sec. High 
voltage breakdown is taken first, followed by leakage 
resistance, capacity, and power factor. The regulator 
which controls the duration of the test in the test cycle 
is a motor-driven rotating-cam timer. It is non-adjusta- 
ble. The units remain in circuit with the test chassis 
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Fig. 2—Capacitors are loaded manually in spring clips in 
test strips which are inserted in the test rack and the cycle 
started by pressing the key at the operator’s right. Failure 
under any of the four tests kicks out an indicator over the 
defective capacitor. Test strip in background is used to 
check the test equipment for proper operation. 


Ps 
a 
a 

ra 

- 
Pod 

- 


+} 


Fig. 3—Test units for each of the 30 test stations are 
mounted in the left rack; each unit is plugged into the 
circuit when inserted in the rack. 
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throughout the test cycle although the amplifier is cut 
out during the breakdown test. 

As the test cycle progresses, any unit that fails to 
come within test limits causes an indicator to kick out 
over the defective unit. Note in Fig. 2 that unit A-10 is 
indicated as defective. The time in the cycle when the 
indicator kicked out tells the operator which of the 
tests was responsible. 

With the exception of the breakdown test 1n which 
the limit is the RTMA Standard of 1300 volts, these 
tests are not on a fail-safe scale. They are based on com- 
parison with known factors; for example, during the 
leakage resistance test cycle two readings are taken, one 
of a control unit of known equivalent leakage resistance 
and one of the unit under test. This test is run at 1000 
volts d-c and there is no upper limit to be checked; if 
the resistance is below that of the control unit the tested 
unit is rejected. Leakage resistance is rated at over 
7500 megohms. 

In order to avoid inaccuracies due to power fluctua- 
tion the power for both test and reference values is 
drawn from the same line. Thus line voltage fluctuations 
cannot change the ratio of comparison. 

This set-up is capable of checking minimum capacity 
ranging from 0.0005 to 0.01 mf. In testing a 0.005-mf 
capacitor, for instance, the value checked is the lower 
limit of 0,005. All values above this are passed. The 
test is run on 1000 cycles as is the test for power factor 
which is especially difficult to measure where the capac- 
itance varies. This set-up is capable of ignoring a 2-to-1 
change in capacity when evaluating power factor. As in 
the leakage test, these two tests are on a comparison 
basis. 


The 1300-volt d-c power for the breakdown test is 


Fig. 4—Any unit that gets out of adjustment or fails 
during operation is quickly removed and replaced with a 
spare unit (beside meter in cabinet at right in Fig. 3). 
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applied to all 30 units at the same time and held for 
approximately 21% sec. The considerable current needed 
is supplied from the commercial 60-cycle line and stepped 

up within the panel. 
In setting up the test limits, capacity is set manually 
by a plug-in unit carrying one resistor for each chassis 
(seen in background in Fig. 2). The power supply for 
is leakage and breakdown is regulated by a standard elec- 
k tronic system in which the change from 1000 volts for 
leakage to 1300 volts for breakdown is controlled by the 
- cam timer. Power factor limits can be adjusted in two 
: ranges, from 0 to 3, and from 3 to 6 per cent by the 
control shown in Fig. 6. The units are rated at less than 
2.5 per cent. A master set-up 
meter, Fig. 7, can change the 
test points of both power fac- 
d tor and capacity, but this is 
r | used only as a check on the 
test panel. Reference units of 





bs a known capacity are plugged 
Ss into the panel for camparison 
s with the units under test. LEAKAGE RESISTANCE 







Tests for any capacity from 
0,005 to 0.01 mf may be made 
¢ by simply plugging in dif- 
it : . Sar’ 









a 


power 


ar ferent reference standards. signal for leakage 

1e 

ir ' 

; 

L- ' 

-] ‘ Fig. 5—Timer engages each of 

ae f these three standards one after 
the other for 2'%4-seec periods. 

- Each test chassis compares the 

; test specimen with the standard 

1S and operates an_ indicator 
solenoid if the capacitor is 
defective. 








vacuum tube voltmeter for checking circuits. 
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AND SHORTS 
A-Regulated d-c 


B.Std.d-c comparison 


Fig. 6—Power factor standard is adjustable to any value 
from 0 to 6 per cent in two ranges. Meter above is a 










intervals. 






















Fig. 7—Master control for capacitor setting. To the left 
and below the dial are plugged-in standard reference units 
which are compared with capacitors under test. 


For purposes of checking the test panel, a checking 
strip consisting of 30 units of known value within 1 per 
cent of the desired limits is placed in the test clips on a 
jig. To check for defective test chassis, the values are 
set in such a way that all of the rejection indicators 
should kick out. If any of them do not do so, then the 
defective chassis may be traced by the number indicated 
on the rejection indicator and removed from the panel. 
The test strip is also used to make sure that the chassis 
have made proper contact when plugged into the panel. 
The checking strip is applied to the panel at regular 








(Continued on page 310) 






CAPACITANCE POWER FACTOR 


A.-1,000 cycle a-c A.-1,000 cycle a-c 















B.-Std.a-c comparison B.- Std a-c comparison 










































HE design engineer has been somewhat hampered 
during the past years in using mica insulation to 
its best advantage because of several inherent 
characteristics of the material: lack of uniform thick- 
ness, difficulty in handling, and the absence of high 
minimum dielectric strength. It is believed that these 
limitations have been greatly overcome with the devel- 
opment of a paper-like form of pure mica. The long- 
recognized advantages of permanence and stability of 
mica have been retained in this development, described 
commercially by General Electric Company as Mica Mat. 

Ilectrical insulating materials range from paper to 
treated glass cloth. However, for large, heavy-duty 
equipment, the designer has been compelled to use 
insulation based in mica splittings. The main defect 
of insulation made from mica splittings is its irregular- 
ity. The large size of the splittings (see Fig. 1) in com- 
parison with the structure to be built makes this im- 
perfection inherent. It resembles the problem encoun- 
tered in building a house from split logs rather than 
finished lumber, 

Fig. 2 illustrates graphically the problem involved in 
building an insulating barrier with mica flakes. The 
square on the left shows a three-layer or 6-mil sheet 
made from overlapping mica splittings. With 1-mil split- 
tings, all overlaps are an important fraction of the total 
thickness. The individual flakes in Mica Mat are so 


Dielectric Strength of Mica Mat Tapes vs 
Standard Mica Tapes * 


Breakdown voltage 


After After water 
As 72 hr immersion 
Type molded at 350 C (wet) 


11,500 3,200 


Asphalt mica tape 14,000 
14,000 10,500 2,800 
Silicone mica tape 14,200 13,500 10,000 
12,000 12,500 12,500 
Silicone Mica Mattape | 11,500 10,500 11,000 
15,500 11,000 13,000 


* Source: General Electric Company. Two coils were tested for each type. 





4 new form 0 Wit | insulation 


thin that a few extra layers in any one place do not 
cause important changes in thickness. 

The value of mica insulation is based on the shape 
of the components. The shingle structure composed of 
flakes whose surface dimensions are a thousand times 
their thickness gives stability under compression and 
shear stresses. Where fibrous or irregular materials 
tend to slip or roll, mica flakes remain in place. The 
laminar structure allows enough bending and yielding 
to equalize stresses before they reach destructive pro- 
portions. However, when metals are separated by a 
layer of mica flakes, there is no danger of physical or 
electrical contact between them. 

Numerous patents have been granted on machines 
designed to split mica. The importance of this problem 
was recognized as early as 1895, and still existed in 
1943. Dozens of ideas have been put forward from 
using a machine like a butcher’s meat slicer to forcing 
steam between the laminae, The use of rolling, twisting, 
blasts of air, vacuum cups, and sonic vibrations have 
all been patented. None of these splitting machines has 
gained widespread acceptance ; dependence on imported 
hand-separated mica splittings has therefore continued. 

The manufacture of mica products by another series 
of processes has more recently been developed. (1, 2)* 
The hand production of splittings is eliminated. Thick 
pieces of mica are heated to a high temperature and 
quenched in acid and alkali mediums. The chunks are 
broken into very small flakes in liquid suspension. The 
thin suspension of splittings behaves similarly to a 
papermakers’ slurry. By means of paper-making ma- 
chinery and techniques, it can be formed into a ribbon 
resembling paper but consisting only of pure mica. 
Forces developed on the flake surfaces during the proc- 
ess bind the flakes together without the addition of 
any adhesive. 

This 100-per cent mica sheet is produced by General 
lectric in continuous lengths, 2 and 4 mils thick and 
2 ft wide or wider. Visually it resembles aluminum foil 
and has enough flexibility and tensile strength to be 
wound on a mandrel 6 in. in diam. Microscopic exami- 
nation shows the sheet to be composed of flakes about 
1% -in. across and about 1/20,000-in. thick and almost 
completely parallel. With this type of structure there 


* Numerals in parentheses apply to references at end of article. 


(Continued on page 336) 
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An evaluation report on a pa- 
per-like mica tape insulation 
featuring high-temperature sta- 
bility, high minimum dielectric 
strength, physical uniformity, 
dependability and strength. 


H. A. LETTERON 
Chemical Division 
General Electric Company 
Coshocton, Ohio 


FIG. 2 





Fig. 3—Results of heat resistance tests for 72 hr at 
350 C. Fixture and sample coils (left) after com- 
pletion of test: (a) On being released from the fix- 
ture asphalt-bonded, paper-backed mica tape expand- 
ed away from the coil; (b) glass-backed silicone- 
bonded mica tape was loose; (c) silicone-bonded 
Mica Mat tape was undamaged. Illustration at right 
shows close up of these tape structures after removal. 
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Fig. 1 (Above )—Con- 
ventional mica _ split- 
tings are made by 
trimming large blocks 
of mica (left) after 
preliminary trimming 
to eliminate’ cracks 
and impurities. The 
trimmed pieces are 
later split (right) by 
hand labor, a process 
which is economically 
not practical in the 
United States. 


Fig. 2 — Backlighted 
sheet of built-up mica 
splittings (left) shows 
its irregularities, while 
the sheet of Mica Mat 
(above) is uniform 
because of its closely 
knitted mica particles. 
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DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 





Hot Forming with Resistance Heat 


Resistance welder transform- 
er supplies high amperage 
current to workpiece through 
die contacts 


URING the last war a great many 
hollow parts, such as_ aerial 
bombs and COsz bottles, were formed 
from steel tubing by hot nosing of the 
ends in an improvised lathe using oxy- 
acetylene ring flames as the source of 
heat. This process creates safety prob- 
lems for both the operator and the 
machine. It was also difficult to con- 
trol the temperature. More recently, a 
machine has been designed to take 
advantage of resistant heat created by 
passage of electric current through the 
work. Component parts designs hav- 
ing differing wall thicknesses, gradu- 
ated diameters such as Fig. 1, adja- 
cent nosed down or flare sections and 
closed ends can be produced by the 
equipment and process developed by 
the Westin Process Company, Elm 
Grove, Wis. 

The basic system is sketched in Fig. 
2. A low-voltage, high-amperage trans- 
former supplies current to the split 
die which heats and forms the tube as 
it is rotated and advanced into the die. 
Current flows from one die segment 





through the work and back to the 
transformer through the other die seg- 
ment. Resistance of the tube to the 
flow of current causes it to become 
rapidly heated and as the die con- 
tinues to be fed onto the tube, the lat- 
ter is progressively formed to the 
shape of the die cavity. In instances of 
high electrical power requirement, the 
die is split into three segments allow- 
ing equal loading of each phase of the 
conventional three-phase power sup- 
ply system. Transformer is the type 
used in resistance welders. 

The die holder, Fig. 3 consists of a 
copper alloy which holds special steel 
inserts insulated from each other. 
To prevent overheating of the die in- 
serts the die holder is water cooled. 
The tube to be formed is clamped in 
a chuck and rotated at speeds varying 
from 50 to 90 rpm, depending upon 
its diameter. Transformer ratings vary 
from 400 kva for tubes up to 5 in. 
diam to 660 kva for 10 in. tubes. 

The major problem in the design otf 
the die holder was to maintain good 
electrical contact between the die 
holder and the steel inserts. That prob- 
lem was overcome by the design of a 
taper bore in the die holder and a 
taper on the outside of the steel in- 
serts, allowing them to be wedged in 


9 


Split die 





Fig. 3—Close-up of three-phase die 
head. 


and thereby maintain the proper con- 
tact. Another problem was the choice 
of insulation separating the segments. 
The problem was solved by using mica 
sheets reinforced with nonmagnetic 
stainless steel. 

Fig. 4 shows an overall view of the 
machine. The work head is advanced 
and retraced by hydraulic cylinder A 
supplied from a motor-driven Oilgear 
pump B. Control can be manually 





Fig. 1 (Left)—Intricate shape formed by Westin process. Fig. 2 (Right)—Method of forming tubing by electrical 
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resistance heat. Tube completes circuit through the split die, is heated and formed by the die. 
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Hot-Lacquer Process for Appliance Finishing 


Improved Constant-Potential Hoist 


Microwave Cooking 


Tape Resistors Tested Automatically 


Aircraft Radar for Collision Warning 


Hot Forming With Resistance Heat 





Aerial Platform Electrically Controlled 
Lock-Joint Motor Shells 


Largest One-Piece Injection Molding 


And many other new ideas and developments. 


Closed- vs Open-Slot Rotors 
What About Transistor Supplies 
Microphone Redesigned for TV 














Fig. 4—Overall view of tube forming machine showing electro-hydraulic components. 


operated through lever C or automat- 
ically through solenoid valves E and 
pilot cvlinder F. When set for fully 
automatic operation, the cycle is con- 
trolled by two cams which travel along 


with the die carriage and engage limit 
switches that actuate solenoid valves 
in the hydraulic system for starting, 
stopping and reversing the carriage. 
The workpiece is held in an air-oper- 


ated collet chuck G which is driven 
from a variable-speed motor through 
a speed reducer. An air cylinder is also 
used for ejection of the workpiece 
from the chuck, OO0 


Hot-Lacquer Process for Appliance Finishing 


An expanding interest in this 
process is leading to its use 
in a wide variety of products, 
including housings for elec- 
trical appliances and equip- 
ment. 


bpm hot-lacquer process is a rela- 
tively new finishing technique. 
Reduction to spraying viscosity is 
achieved by heating the lacquer to 
approximately 160 F instead of de- 
pending entirely on the use of volatile 
lacquer thinners to reduce lacquer con- 
sistency. 

Basically there is no difference in 
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the quality of finish, or in composition 
of solids in the final film between hot- 
sprayed and cold-sprayed lacquers. 
The solvents, however, are different. 
Fast-evaporating solvents are almost 
eliminated; the solids applied are 
higher; and the number of coats are 
correspondingly fewer. 

Manufacturers report such advan- 
tages as higher solids and greater 
thickness for each pass of the spray 
gun; less solvent waste; increase in 
coverage per gallon; fewer coats; in- 
crease in capacity of finishing plant; 
better flow-out and less tendency to 
sag; blushing is eliminated. 


At the Toledo, Ohio, plant of Air- 
Way Electric Appliance Corporation 
hot lacquer is used to finish the outer 
housing of vacuum cleaners. The hot- 
spray lacquer is applied directly over 
the formed sheet metal for the main 
part of the housing as well as over the 
cast motor housing. (Fig. 1). If the 
cleaner housing is aluminum, hot lac- 
quer is applied without additional 
treatment; for magnesium a zinc chro- 
mate primer is used. A single coat of 
hot-spray lacquer provides sufficient 
film thickness and durability so that 
the coating has been accepted as com- 
pletely satisfactory. (Fig. 2 and 3). 
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Fig. 1 (Left)—Outer housings of Air-Way vacuum cleaner 


with hot-lacquer spray equipment 


applicator in center. The housings begin spinning when 
they reach the right-hand corner position and are sprayed 
with hot lacquer then with solvent to achieve splatter effect. 


According to Chief Engineer Boyd 
one of the advantages derived from 
the use of hot lacquer has been the 
elimination of guess work in mixing 
and adding thinners. Formerly, on cold 
or rainy days the finishing foreman 
had difficulty formulating thinners 


Improved 


New circuit gives desired 


hoist performance but adds 


to simplicity and _ safety 


G. E. MATHIAS 
Motor Control Engineering 
Westinghouse Electric Corporation 


N this d-c constant-potential hoist 
l control system, a standard series- 
wound d-c motor is controlled by a 
resistance controller of new design. 
When lowering, dynamic _ electric 
braking is obtained by operating the 
motor as a shunt machine. As the load 
on the series motor increases, the 
speed decreases, which gives high 
hoisting speed for light loads and slow 
speed for those loads that must be 
handled more carefully. In contrast, 
the speed of the shunt-wound d-c mo- 
tor is reasonably constant over the 
entire load range, even with over- 
hauling loads. 

In the d-c dynamic-braking system, 
the advantages of both machines are 
used. The series motor is used for 
hoisting; for lowering, the series field 
is connected across the line in parallel 
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and _solvent-splatter 


which would cause the coated vacuum 
cleaner to be out of tack by the end of 
its normal drying cycle. 

Now after applying one coat of hot 
lacquer on unprimed aluminum, ef- 


fecting a splatter finish by a splatter 


solvent, and passing the housing 


Fig. 2 (Center)—Outer housings are already dry when 
they come to assembly line. Fig. 3 (Right)—A splatter- 
finished Air-Way vacuum cleaner fully assembled for ship- 
ment. (All illustrations through the courtesy of Hercules 
Powder Company). 


through a 20-ft bank of lights, the 
housing emerges tack-free regardless 
of weather. Air-Way also find that 
they get better “mileage” with hot 
lacquer and attributes this to lower 
atomization pressure and resultant less 


rm rT 


overspray. OoOd 


Constant-Potential Hoist 


with the armature to give character- 
istics of a shunt-wound machine. Light 
unloaded hooks are lowered by mak- 
ing the motor turn in the lowering 
direction. Overhauling loads are re- 
tarded by dynamic and regenerative 
braking. 

Basic controller circuit has recently 
been redesigned to give desired hoist 
performance with greater simplicity. 
The main circuit schematic diagram 
is shown in Fig. 1. Circuit simplicity 
can best be shown by following opera- 
tion of the controller for both hoist- 
ing and lowering. 

With the master switch on the first 
hoisting point, contactors 2M, 4M and 
5M are closed to connect the motor 
for series operation. Resistor Rl is 
connected as an armature shunt by 
closing contactor 1M; and R7 is con- 
nected across the motor armature and 
field by closing contactor B. The arma- 
ture shunt increases the current in the 
field coil of the motor, thus limiting 
the motor speed. Motor shunt R7 in 
conjunction with resistor R3, which 
is in series with the motor, limits the 
armature current. This combination 


makes possible a slow, first-point hoist- 
ing speed that remains fairly steady 
throughout the load range. 

Speed is greater for the second con- 
troller point because contactor 1M 
opens to exclude the armature shunt 
R1 from the circuit. On the third 
point, speed increases further because 
contactor B opens to remove the mo- 
tor shunt. At the fourth point, con- 
tactor 6M closes to connect resistor 
R4 in parallel with the series resist- 
ance R3. Full speed is obtained at 
the fifth point because contactors 7M 
and 8M close to connect the motor 
directly across the line. 

For lowering, the series field is con- 
nected across the line in series with 
resistors when contactors 1M and 8M 
close. The armature circuit is con- 
nected in parallel with the field when 
contactor 3M closes. The motor is 
now circuited as a shunt machine. 

For the first lowering point, slow 
speeds are available to facilitate accu- 
rate handling of light hooks and for 
positioning loads. Field excitation is 
maximum, limited only by resister Rl. 
With this high motor flux, a counter- 
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electromotive force equal to or greater 
than line voltage is developed at a 
relatively low motor speed. Speed is 
kept low at all loads. 

To obtain greater lowering speeds 
for succeeding controller points, re- 
sistance is added to the field circuit 
of the motor. This reduces flux and 
the counter-emf developed. On the 
second lowering point, resistor R2 is 
added when contactor 5M opens. On 
the third point 6M drops out placing 
R3 in the circuit. On the fourth point 
contactor 4M is de-energized making 
R4 effective. On the fifth point R5 is 
connected in series with the motor 
field when contactor 7M opens. Field 
excitation is then minimum and motor 
speed maximum. 

This basic system contains several 
safety features. The brake coil is in 
series with the motor field. During 
hoisting when the armature, field and 
brake coils are in series the brake re- 
leases only when current at the motor 
builds up to the point where the mo- 
tor can hold the load. Failure of power 
to the motor causes the brake to set, 
and applies dynamic braking. 

Conditions are different during low- 
ering because the armature is in paral- 
lel with the field and brake coils. On 
the first-point lowering position, the 
current in the brake coil is sufficient 
to release the brake quickly. For 
greater Jowering speeds, motor field 






Fig. 3 — This se- 
quence diagram 


indicates 





opera- 
tion of contactors 
at the’ various 
raising and lower- 
ing points. 


1M 


X|_ |X 
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© | 80 
D-c mill 
motor 120 
2M 
160 
" eee os 200 
Fig. 1 (Left)—Main circuit schematic diagram of new 
simplified circuit for constant-potential d-c hoist controller. 240 
Fig. 2 (Right)—Speed-torque curves of new controller are 60 40 


uniform in shape and evenly distributed over the operating 
range. This indicates the control accuracy possible. 
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current is insufficient to assure rapid 
brake release, and in some instances 
may not release brake at all. To in- 
sure proper brake response, the mag- 
netic controller is designed to hesitate 
automatically on the first lowering 
point before going on to higher speeds. 
The brake will be released even if the 
master switch handle is rapidly moved 
to the full speed lowering position. 
Dynamic braking for normal or 
emergency stopping is supplied by 
resistor R7 and spring-closed contac- 
tor B. The armature, motor field and 
dynamic braking resistors are so ar- 
ranged that when the armature is ro- 
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eS nylon forms a 
shatter-resistant lamp housing 
for General Electric’s 1952 auto- 
matic clotheswasher. Lamp is 
mounted under the lid and gives a 
diffused illumination for the tub 
interior. The nylon housing with- 
stands the 250-F heat generated 
by the 15-watt bulb and provides 
good moisture resistance. Glass 
was ruled out for this application 
owing to breakage hazard. 
Dimensions of housing: 6 in. 
long, 1% in. diam, and 0.040 
in. wall thickness. Molded by 
G-E Chemical Division, Taunton, 
Mass., plant. ood 


tating in the direction to lower the 
load, the motor builds up as a self- 
excited series generator to give dy- 
namic braking whether external power 
is available or not. If power fails, con- 
tactor B closes immediately to com- 
plete the dynamic braking circuit 
which retards the load. When slowed 
to a predetermined speed, the brake 
is applied to stop the load. If there 
should be a simultaneous failure of 
the brake, the load is lowered at a 
controlled rate by means of dynamic 
braking. 

In addition to basic simplicity and 
inherent safety, this constant-potential 
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d-c controller allows slow-speed_ per- 
formance with smoothness. As shown 


by the speed-torque characteristics in 
Fig. 2, the controller provides a rela- 
tively flat slow-speed response on the 
first control point for moving the load 
in either direction. 

Although empty hooks and light 
loads are lowered by driving the hoist 
drum in the lowering direction, no 
slack-cable problems are presented be- 
cause the kick-off torque is not ex- 
cessive. 

Characteristic curves are uniform in 
shape and equally distributed over the 
operating range which indicates that 
the proper speed for any job can be 

easily obtained. Smooth operation of 
the hoist when the master switch is 
moved from point to point is accom- 
plished by properly proportioning the 
speed increments between points. 

The slope of the speed-torque 

curves indicates that there is a limit 
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to the transient current pe aks when Mierowave Cooking b 
moving the master switch from one HEN tl ; 7 
: . Th: ‘HEN the nations newest ¢ arge ek i . S. Uni ) 
operating point to another. This pre- \ nation’s newest and largest ocean liner, the S. S. United States 
ror eee is completed late this summer the galley will be equipped with two 
vents excessive wear of commutato1 
7 liabl radar cooking ranges made by the Ri yytheon Manufacturing Company, 
‘ wushes, ¢ assures 10ng rel , Z 
ee ane eee Seay Se menre Waltham, Mass. The Radarange uses a standard magnetron tube to 
operation for the contactors. An in- produce power at microwave frequency that generates heat within the food, 
dependent adjustment of the high- cooking in only a fraction of the time required in ordinary cooking. Com- 
= 
speed lowering curve can be made. The paring in size with the ordinary home refrigerator, each range consists of a i 
speed on the last point lower can be power supply, a magnetron unit and an applicator horn through which the 
as high as is consistent with safety. uhf energy from the tube is directed to the food. Ood 
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Tape Resistors Tested Automatically 


Load-life tests possible with 
periodic measurements of 
values but without removing 
from test ovens. 





Bureau of Standards to meet 
test needs in development of the ad- 
hesive-tape resistor system, this equip- 
ment can simultaneously run load-life 
tests on 500 resistors. Without re- 
moving resistors from the ovens that 
maintain the test ambient temperature, 
the value of each resistor is automati- 
cally measured and recorded at regu- 
lar intervals. 


Ere eaeee or ae by the National 














This equipment was designed be- A—Current and voltage for any group B—Load cycle is controlled and each 
cause a great many tests had to be of 5 resistors is set by controls on resistor value is measured auto- 
conducted during development of the this panel. matically by this recorder. 
fixed-dimension resistors whose values 
are determined by the graphite or watt loads at ambient temperatures to The trays fit into 10 test ovens, 10 
carbon black, resin and solvent coat- 200 C. A satisfactory resistor changes trays to the oven. Relays connect 
ing applied (see ELecrricaL MAnvu- less than 6 per cent in 500 hours resistors in groups of 25 to either a 
FACTURING, June 1951, page 131) under test conditions. loading circuit or a measuring-record- 
The resistors range from 10 ohms to The resistors under test are mount- ing circuit. The loading circuit 
10 megohms and are tested under %4- — ed in groups of five in plug-in trays. supplies % watt to each resistor in a 
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2-hr cycle of 1% hr on and % hr 
off. For 12 minutes every 4 hours, 
during a power-off period, the group 
of resistors is connected to the meas- 
uring circuit. During this period, the 
value of each resistor is automatically 
measured and recorded. : 

The measuring circuit is a resistance 
bridge with an amplifier connected 
across the bridge to detect unbalance. 
Amplifier output is fed into a motor 
that drives the moving contact on a 
slidewire resistor to balance’ the 
bridge. Six ratio arms are used to 
cover the 6-decade resistance range 
with one decade covered by each arm. 

The recorder, a modified com- 
mercial §8-position strip chart, scans 
all 6 decade ratio arms for each un- 
known resistance measured. Only one 
mark appears on the chart for each re- 
sistor since the recorder prints off scale 
if the resistor being measured does not 
fall within the decade range of a given 
ratio arm. 

Ovens are designed to assure uni- 
form temperature distribution. Each 
oven has an inner chamber con- 


C—Each of these ten ovens holds 50 
resistors; maintains any desired 


ambient to 200 C, 





structed of 12-in. aluminum plate. An 
aluminum door presses against the 
chamber front. Asbestos-insulated re- 
sistance wire heating elements are 
wound around the oven chamber and 
apply heat evenly to all surfaces ex- 





D—Adhesive-tape resistors are mount- 
ed on ceramic plates; ovens are 
foam-glass insulated. 


cept front and back. Four-in. foam 
glass insulation surrounds the alumi- 
num chamber, and _ temperatures 
throughout the oven are uniform to 
within 2 deg C after equilibrium has 
been reached. O00 


Aireraft Radar for Collision Warning 





Aircraft collision radar produced by RCA consists of indicator scopes and con- 
trol, top left, and synchronizer below; transmitter-receiver is in the circular 
housing; antenna reflector is mounted on a stabilizing platform. Installed 
weight is 250 lb; range is up to 200 miles. 
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EW lightweight radar set that 
r maps every detail of terrain and 
weather obstacles up to 200 miles in 
front of an aircraft has been developed 
by RCA Victor, Camden, N. J., and is 
now in production for the Air Force 
and Navy. This advance radar unit is 
also suited for commercial aircraft, but 
at the present time is being produced 
for military use only. 

Specifications for the new transport 
radar were prepared by the Navy 
Bureau of Aeronautics and coordi- 
nated with the Air Force to include 
recommendations for these four gen- 
eral types of operation: 

1. As a means of collision warning, 
to show mountains or other aircraft in 
the vicinity. 

2. As an accurate indicator of 
weather conditions, to show the posi- 
tion of thunderheads and other cloud 
formations. 

3. As a means of position location 
when standard landmarks are not 
visible, to pick up the signal of ground- 
based radar range units. 

4. As a means of mapping terrain, 
to show the pilot salient characteris- 
tics of land over which he is flying. 

The range of the system can be se- 
lected by the pilot in five steps for 
distances from 5 to 200 miles from the 
plane. Equipment weighs a total of 
173 lb before installation, and is pres- 
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surized for operation at altitudes up 
to 50,000 ft. The signal from the radar 
antenna can be transmitted either in 
the form of a pencil beam for obstacle 
detection and general search, or in 
the form of a vertical fan for mapping 
and navigational aid. The beam can 
be raised or lowered to enable the 
pilot to measure the height of thunder- 
heads and other clouds, or to look at 


the ground ahead and below his air- 
plane. The vertical fan position is used 
for navigation and shows a picture of 
the ground on either side of the air- 
craft. 

The equipment is also designed to 
supplement landing approach equip- 
ment by picking out airfields and, un- 
der certain conditions, runways. In 
addition, it provides the pilot with a 


visible check of the other landing and 
approach instruments in the plane, 
and with any directions that he may 
receive by radio from ground ap- 
proach officers. The antenna is mount- 
ed on a special platform which can be 
controlled by a gyroscope to remain 
stationary, so that the signal is not 


disturbed by the pitch and roll of the 
plane. 0.00 


Crystal Sensitive to X-Rays 


Semi-conducting cadmium 
sulfide crystals used as am- 
plifiers in x-ray systems 


EART of a new inspection and 
H control system, developed by 
General Electric X-Ray Corp., Mil- 
waukee, is a crystal of cadmium sul- 
fide, Fig. 1, that can be grown from 
a fraction of a millimeter to several 
millimeters in cubic size. When ex- 
cited with x-radiation, the semi-con- 
ductor acts as an amplifier, releasing 
electrons that can be used to operate 
meters, charts, bells, lights or work- 
rejection levers. Such systems can 
check and control product level in 
containers; detect voids, cracks, cavita- 
tion and variation in material thick- 
ness, and check for absence, misplace- 
ment or misalignment of inserts and 
other internal parts. 


\ KPa <DO 





The crystals amplify the energy 
they receive a million times, and on 
an area-for-area basis, are more than 
a million times more sensitive to x- 
rays than are ionization chambers, 
and more than a thousand times more 
sensitive than photoelectric cells. The 
crystals are stable and respond in- 
stantly. Using 40 kv X-ray at 2 ma 
through % in. aluminum, a crystal 
current of 10 microamp is obtained 
under an applied crystal field of about 
1000 volts per cm with a crystal area 
of 3 sq mm. This current through a 
1 megohm resistor will then develop 
10 volts for controlling an amplifier 
circuit. 

A laboratory model demonstrating 
the application of the crystal to the 
inspection of powder trains in blasting 
fuses, shown in Fig. 2, comprises a 
small X-ray unit operating at about 






{ 


© BELL (MARKER, EJECTOR, 
\ RECORDER, ETC ) 





Fig. 1—Laboratory-grown cadmium 
sulphide crystal shown here magni- 
fied about 75 times. 


20,000 volt and 1 ma, a small crystal 
in a holder, and amplifier and relay 
to actuate control or rejection devices. 
















THYRATRON 
TRIGGER 
TUBE 


a void occurs in the powder train. Fig. 3—Cans of food 
are being checked for filling height in this demonstration 
set-up. Low-power X-ray tube (45 kv, 3 ma) is outside the 
10 volts across the grid resistor of the thyratron tube when circle of cans; crystal is in holder inside the circle. 


Fig. 2 (Left)—Demonstration set-up of semi-conductor 
crystal used to detect discontinuity of powder in fuse 
train. This circuit produces a potential change of about 
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VARGLAS SILICONE is a high dielectric, dimen- 
sionally stable insulating material developed 
by Varflex during World War II to assure de- 
pendable performance in the drastic tempera- 
tures aircraft might encounter from sea level 
to substratosphere. Today, Varglas Silicone 
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"| WARGLAS SILICONE 


Electrical Insulating Tubing and Sleeving 


WITHSTANDS TEMPERATURES FROM 500° TO —85°F 


serves industry in many of the tough insulating 
jobs that defeat ordinary insulators. A combin- 
ation of Varglas (continuous filament Fiber- 
glas) and Silicone High Temperature Resin, 
Varglas Silicone is the first and only Class H 
insulation with these features: 


EFFICIENT AT 500°F. — flexible at —85°F. 


MolsTURE AND FUNGUS-RESISTANT — has excel- 
lent resistance to moisture and fungus. 


FirE-RESISTANT — flame resistant and _ self-ex- 
tinguishing. 


ABRASION-RESISTANT — pliable and non-fraying. 


DIELECTRICALLY STRONG — average readings up 
to 7,000 volts. 


Available in various NEMA colors in several 
types and grades of tubing and sleeving — lead 
wire and tying cord, too. 






VARFLEX Sates (2., Yue. 


309 N. Jay St., Rome, N. Y. 
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In such an application, a ¥%-in. void in 
the powder train inside a %-in. fuse 
has been detected with the fuse mov- 
ing at 60 ft per min. 

Other applications for which experi- 


N D § 


mental equipment has been built in- 
clude: inspection of rubber heels, 
product level in canned food (Fig. 3), 
correct placement of inserts in molded 
plastics, locating foreign articles in 


food packages. In addition to detect- 
ing small deviations with single crys- 
tals, batteries of crystals can be ar- 
ranged to integrate over a large area. 


Aor 
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Closed- cs Open-Slot Rotors 


The former has certain manufacturing advantages but electrical 
problems and noise preclude its application to some of the 


smallest fhp induction motors. 


F. H. FLEISCHER and F. W. SUHR 
Fractional Horsepower Motor Dept. 
General Electric Company 


HERE is no simple yes or no 
answer to the question of whether 
closed-slot squirrel-cage rotors have an 
advantage over open-slot rotors for 
single-phase induction motors. It de- 
pends upon a number of factors, each 
of which must be carefully weighed. 
By “open slot” is meant a rotor design 
in which each slot has an opening 
from the squirrel cage bar to the air 
gap; by “closed slot,” a rotor in which 
the squirrel cage bar has an overlay 
of magnetic material (See photo). 
Assuming identical methods of pro- 
ducing lamination dies in quantity to 
close tolerances, there is little differ- 
ence in initial die cost between the 
two types of laminations. However, 
open-slot dies will cost more to main- 
tain or service. This is due to break- 
age of the most vulnerable part of the 
punch, the tang, which is not needed 
in the closed-slot lamination. 
Rotor skew can be set in three ways: 
from the slot opening, by means of 


pins through auxiliary slots, or from 
a marker slot in the rotor bore. If the 
slot openings are used, the thin blade 
required to fit these openings is sub- 





Portable Power Outlet 


NEW device, recently developed 
by National Electric Products 
Corp., Pittsburgh, provides a portable 
power and lighting head. The units 


are mounted on a light, steel tubular 
frame. The strip, carrying sockets, 





switches and outlets are mounted on 
a ball-and-socket assembly that can be 
rotated and locked in any desired 
position, vertical or horizontal. These 
units have been designed as portable 
branch circuit extensions for getting 
power, light or heat to any location. 
The cord increases the service area of 
permanent electric outlets to a radius 
of 20 ft or more. o 00 








ject to wear and breakage. With the 
latter two methods of skewing, parts 
can be of substantial size and main- 
tenance costs are appreciably less. 
There are two other manufacturing 
advantages of closed slots: There is 
no waste of aluminum in die cast ro- 
tors due to flash that must be turned 
off the outside diameter, nor can the 
aluminum be smeared into the iron 
during this operation of machine to 
size. Smearing can cause electrical 


Typical closed - sT¥or 
and open - slot 
squirrel-cage rotors 
for fractional-horse- 
power hermetic mo- 
tors. 


surface losses that must be prevented 
by subsequent processing. 

With the closed-slot rotor, a slightly 
greater effective air-gap area between 
rotor and stator is obtained and for 
the same total flux, the air-gap density 
will be lower. With the same length 
of air gap, the ampere-turns required 
to force the flux across the air gap also 
will be lower and the no-load input 
will then be slightly reduced. 

Since the magnetizing current is an 
important factor at light load, the ef- 
ficiency will tend to be slightly higher 
with a closed-slot rotor. A slight in- 
crease in efficiency also comes from 
a reduction in high frequency surface 
iron losses. As a rotor with open slots 
revolves past the stator teeth, the 
abrupt change in permeance gives 
rise to high frequency losses. Although 
the magnetic bridge of a closed-slot 
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MARINE 
COMMUNICATIONS 


Or 
TANK 
GAUGING 


BY GUARDIAN te |e 
ay isc TS aa 


Leading manufacturers of marine radio equipment specify Guardian 
Controls for high efficiency handling of military ship to ship and ship to 
shore communications. Perfected through twenty years of development 
and use in commercial travel ships and warcraft, Guardian controls 
have served so faithfully in marine radios that they’ve justified their 
selection for a wide variety of intricate applications. For example, 
Guardian Controls have been used exclusively over more than fourteen 
years to transmit and receive remote readings on Telematic Liquid 
Level gauge systems. At the touch of a button, instantaneous readings of 
remote storage tank levels appear on the indicator panel in the control 
room. Leading pipeline companies and oil refineries report not a single 
service call since original installations made more than fourteen years 
ago. Let Guardian Controls serve you... just as well! 


Telematic Indicator Panel -- 
Telematic Corporation —Chicago 13, Ill. 





AN- 3320-1 D.C. AN-3324-1 D.C. Sentin 595 D.C. Series 610 A.c.—615 D.C. Series 695 D.C, 
Get Guardian’s New HERMETICALLY SEALED RELAY CATALOG Now! 


GUARDIAN WELECTRIC 


1627-G W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN aeentink: 
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rotor is saturated, the permeance 
change is much less abrupt. 

At full load, the difference in ef- 
ficiency with a closed-slot rotor will 
not be as noticeable as at light load 
since the magnetizing current becomes 
a smaller percentage of the total mo- 
tor current as the load is increased. By 
the time the motor is loaded to full 


service factor, the effect of reduced 
magnetizing current is so small as to 
be negligible, and the efficiency with 
either design of rotor is practically 


the same. 


The magnetic “bridge” over the ro- 
tor squirrel-cage bars causes an in- 


crease in secondary reactance; 


heavier the bridge, 


the 
the greater this 


What About Transistor Supplies? 


CLARIFICATION of the status 
L of transistor availability was 
made at the Symposium on Progress in 
Quality Electronic Components, May 
5-7, by Lt. Col. W. F. Starr, USA, 
Electronics Production Resources 
Agency, Department of Defense, and 
is summarized in the accompanying 
tabulation. Col. Starr emphasized 
these three points: 

1. There has been no official allo- 


cation control of transistor production; 


the only allocation 


being 


that of 


Western Electric’s output at the re- 
quest of the company itself. 
2. Availability is primarily of the 


contact type transistor. 


3. Order inquiries should not be 
made except for urgent requirements, 
since obviously no other would be 
entertained at this stage by the com- 


panies listed. 


AVAILABILITY OF TRANSISTORS* 


Current 
Monthly 


Delivery 
Production 


lime 


Junc- 
tion 


Con- | Junc- Con- 
tact tion tact 


Company 
Federated 
Semi-Con- 
ductor Co. 


Not 
quot- 
ing 


General 800 
Electric 


Kemtron 


Radio 
Corp. of 
America 


Radio 
Receptor 


1000 te 1 Not 
weeks | quot- 
ing 


Raytheon 
Sylvania 


Not 
quot- 
ing 


4-8 
wks 


Less 
than 
100 


Western 6000 


Electric 


Order Information 


W. N. Kornhauser 
Federated Semi- 
Conductor Co. 

66 Dey Street 

New York 7, N. Y. 
J. H. Sweeney 
Electronics Park 
Syracuse, New York 
T. Cassilini 

23 Brown Street 
Salem, Mass. 
Equipment Sales 
Field Eng. Sect. 
RCA-Victor Division 
1155S. Fifth Street 
Harrison, N. J. 
Sales Officer 

Radio Receptor Co., Inc. 
251 W. 19th Street 
New York 11, N. Y. 


C. W. Martel 
Special Tube Section 
Newton, Mass. 


A. Viebranz 
Electronics Division 
70 Forsythe Street 
Boston, Mass. 
J. E. Tweeddale 
120 Broadway 


New York, N. Y. 


t L 


Remarks 


Sample lots 
available in 
May 1952 


Sample lots 
junction type 
Oct.—Nov., 1952 
Sample lots 
point contact 

in Sept., 1952 
Sample lots 
junction type 
Oct.—Dec., 1952 


Sample lots 
Junction type 
Nov.—Dec., 1952 
Sample lots 
Point contact 
August 1952 


* Summary of paper presented by Lt. Colonel W. F. Starr, GS, USA at Sympo- 
slum on Progress in Quality Electronic Components, Washington, D. C., 


May 6, 1952 
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effect. The bridge depth must be de- 
signed so that the rotor-bar currents 
will saturate the iron to the extent that 
the leakage flux is self-limiting. At no 
load when rotor currents are low the 
bridge is not highly saturated, and the 
rotor will have a high secondary re- 
actance. However, this is of no practi- 
cal consequence since the motor ex- 
periences no limitations. The same is 
true at full load. But at breakdown 
torque, with the higher rotor bar cur- 
rent a further reduction of secondary 
slot reactance results. Leakage re- 
actances (as well as resistances) in any 
form act to limit the motor breakdown 
torque. Closed-slot rotors may be ex- 
pected to have higher secondary slot 
reactance at breakdown than open-slot 
rotors; thus a slight reduction in the 
maximum output of the motor is to be 
expected. By making the bridge as 
thin as practicable this disadvantage 
does not become important. 

This effect becomes very important 
as motor size is reduced. For mechan- 
ical reasons, the bridge thickness can- 
not be reduced in the same proportion 
as the motor dimensions. In the small- 
est sizes of fractional horsepower mo- 
tors, the rotor currents are not high 
enough to saturate the thinnest prac- 
tical bridge. The high rotor-slot leak- 
age reactance creates such a serious 
reduction in breakdown torque that 
closed slots are undesirable. A very 
thin bridge would solve this problem 
but would lead to a worse problem in 
noise due to unavoidable variations 
in bridge depths. 

At standstill, greater rotor-bar cur- 
rent flows, still further reducing the 
secondary slot reactance. This is not 
desirable since it tends to increase the 
locked-rotor current. However, this 
factor is not serious and can be over- 
come by proper design of the start- 
phase circuit. There appears to be 
slightly less “tooth locking” at stand- 
still and very low speeds for closed- 
slot rotors, resulting in a higher mini- 
mum available starting torque. 

More and more, the appliance de- 
signer demands quiet operation of the 
motor he buys. Noise is something that 
cannot be predicted from calculations 
with any satisfying accuracy at pres- 
ent. Generally speaking, motors with 
open-slot rotors have a characteristic 
steady high-frequency component. 
Whether this part of the noise is ob- 
jectionable depends upon its level 
with respect to the ambient noise and 
the noise sensitivity of the listener. 
This high-frequency noise is due to 
the “chopper wheel” effect of the ro- 
tor teeth passing those of the stator. 
The slot openings produce an abrupt 
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change in air-gap flux; however, when 
a closed slot is used, the rate at which 
this air-gap flux changes is very much 
reduced. The result is marked sup- 
pression of the high frequency noises. 
However, unless more than ordinary 
care is given to the design and manu- 
facture of closed-slot rotors a very 
irritating low frequency pulsing noise 
(commonly referred to as slip noise) 
may result. 

If the rotor-slot bridge is made very 
thin to reduce secondary reactance, 
the variations from. slot-to-slot are 
relatively large, resulting in more 
pulsing noise. For instance, when a 
four-pole stator core was wound for 
six or eight poles and used with a 48- 
slot closed-slot rotor, a very objection- 
able growling noise was observed; 
with an open-slot rotor the noise qual- 
ity was greatly improved. It there- 
fore becomes necessary to make 
numerous trials under carefully con- 
trolled conditions to improve the level 


and quality of the motor noise. 
Closed-slot rotors are feasible in 
most sizes of fhp motors except for 


the smallest sizes where the open-slot 
type is desirable for reasons of elec- 
trical performance or noise. © OO 





Lighting of 
Instrument Dials 





NEW system of “ring” lighting 
has been adopted as standard 

for aircraft instrument lighting by the 
U.S. Air Force and the Navy's Bureau 
of Aeronautics. This system calls for 
a lighting fixture around each instru- 
ment, rather than a general lighting 
arrangement for an entire panel or 
area of instruments. For this service, 
General Electric Co., Cleveland, has 
adapted miniature bulb No. 327 for 
the ring fixtures. Two of the bulbs 
are inserted in red plastic holders at 
the top of each instrument. The 
filters produce red light which is best 
for dark adaptation of the eyes. 
oe 





Microphone Redesigned for Television 


Appearance on TV sets 
and _ reflectivity § dic- 
tated new design 


EMI - DIRECTIONAL pressure 
S microphone for general remote 
pick-up, Fig. 1, recently developed by 
the RCA Engineering Products De- 
partment, Camden, incorporates many 
of the performance characteristics of 
the former model which it replaces, 
but is designed for desk use and styled 


Fig. 1—Changing requirements for 
general-purpose microphones, and 
particularly the needs of TV, are re- 
flected in this new RCA development. 
It is a sound-pressure desk type with 
integral stand, and a finish giving it 
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for modern appearance. The voltage 
response of the microphone is made 
approximately independent of fre- 
quency over the audio range by cou- 
pling acoustic circuits to the dia- 
phragm. Frequency response is 60 to 
10,000 cycles, and for frequencies be- 
low 2,000 cycles, the microphone is 
non-directional. 

In contrast with the former model, 
Fig. 2, the new microphone was de- 
signed to meet the increased demand 


an unobtrusive appearance. It is 8 in. 
high and weighs 19 oz. 

Fig. 2—Former model was originally 
designed for use on a floor stand, and 
shiny plated surfaces gave distracting 
reflections in normal TV use. 


for a desk microphone. Both the mike 
and the stand were designed to work 
together. The swivel mount, as shown 
in the section view Fig. 3, is easy to 


— FRONT COVER 

— SCREEN 

— DIAPHRAGM 
VOICE COIL 
ACOUSTIC DAMPING 
CENTER CORE 







MAGNET 







CASE 





TRANSFORMER 


TUBE 


ACOUSTIC SEAL 
TERMINAL BOARD 


BACK COVER 


—BALL & SOCKET 
SWIVEL 


wey fee 
Fig. 3—Diaphragm and transformer 
assembly is interchangeable between 
old and new models. Coupling acous- 
tic circuits are simpler, easier serviced 
and give improved performance. 
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PUSH-ON SPEED NUTS’ 
Make New Record 


FOR GRAY AUDOGRAPH 


Here’s how SPEED NUTS made a 50% savings in 
time, and a 75% material savings in the assembly 
of Gray AUDOGRAPH Dictating Machines ... 


Engineers at Gray Manufacturing Company took a 
second look at the index strip on their Audograph 
Machine and this is what they found. Five standard 
Tinnerman Push-On Type SPEED NUTS could be 
zipped over plain studs to attach the complete 
Index Strip Holder Assembly in half the time... 
replacing hex nuts, lock washers and eliminating 
special threaded studs. 


This is just one of the many SPEED NUT Savings 
Stories being reported every day in a wide variety 


Lo rr om 
a — » 


ie th a 


of industries. Take a second look at some of your 
assembly operations with an eye to keeping costs 
down and quality production UP; your Tinnerman 
representative is prepared to help. SPEED NUTS 
are the most economical fasteners ever developed— 
to prove the point, we’d like to make a comprehen- 
sive Fastening Analysis of your product line. In the 
meantime, write for your copy of SPEED NUT 
Savings Stories, TINNERMAN PRODUCTS, 
INC., Box 6688, Cleveland 1, Ohio. Jn Canada: 
Dominion Fasteners, Ltd., Hamilton. Jn Great 
Britain: Simmonds Aerocessories, Ltd., Treforest, 
Wales. In France: Aerocessoires Simmonds, S. A.— 
7 rue Henri Barbusse, Levallois (Seine) France. 
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The Gray Executive Model AUDOGRAPH machine pictured 
here is one of a complete line of dictating and sound- 
writing equipment. Above, right, sketch shows how Index 
Tit Malle Lilt Med Ol Me i7 1 ea 149M Lee 
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adjust noiselessly 
angle. Diaphragm, and 
other electrical parts are interchange- 
able with the former model but th: 
new 


for best speaking 
transformer 


coupling acoustic circuits give 


Aerial Platiorm Electrically 


Operator in insulated cage 


positions platform by foot 
switches operating solenoid 
valves. 


ESIGNED to elevate and _trav- 
D erse an operator to the location 
of high work, the piece of equipment 
shown in Fig. 1, is built by the Don- 
will Co., Portland, Ore., and com- 
prises a self-leveling cage on a hy- 
draulically operated telescoping boom 
that can be mounted on a standard 
truck. The boom has a 270-deg turn- 
ing radius and a working span from 
horizontal to vertical, and is designed 
with a safety factor of 4 for a 200-lb 
man. 

The operator positions the cage at 
any desired spot through use of six 


AIR TOOL OCILER 
(OPTIONAL) 


QuicK COUPLER 


— (FOR ara TooLs) 
a 
aad 
CAGE LEVELING CYLINDER 


EMERGENCY ENGINE STOP 


COUPLING Se 


_ 
MIGH VOLTAGE INGULATORS 


CAGE wo2 


INSULATED FOOT SWITCH 


Fig. 2 (Left)—Close-up of cage shows locations of switches 
and the insulated platform construction. Insulated, rubber- 
capped foot switches, Micarta floor plate and high voltage 
insulators give protection against potentials of 24,000 volts. 
Control switches are duplicated in the truck cab for added 


158 


me | 


improved performance and are easier 
to service. 

The trend today is towards desk- 
type microphones that will fit in the 


TV scene. Accordingly, the new 


insulated foot controls, Fig. 2, and has 
both hands free for work. The opera- 
tor is encircled by a waist-high guard 
rail and has foot switches to stop the 
truck engine or signal the truck cab. 
If the engine should stop, the boom 
locks in position, but can then be 
manually lowered without oil pres- 
sure. 

Hydraulic power was chosen as the 
simplest method of transmitting power 
for this unit. Electrical control of the 
unit, through solenoid valves shown 


I—Shown here 
the adjustable platform is 
mounted on a 2-ton or heavier truck. 
Mounted directly the 
an air compressor for operation of 


hand tools from the cage. 


Fig. in the working 


position, 


behind eab is 


One PIECE STEE 
reer te 21d 


SNAP 
iat as 


OweER 
LEVELING 


ee) 
FLOOR PLATE 


PIVOT no.) 


microphone has no polished trim or 
exposed metal and is painted a non- 
reflective deep umber gray color so it 
will not pick up distracting highlight 


or shadows. goog 


uJ 


Controlled 


BOOM JUNCTION BOA 


OUMP VALVE Swirce 
(REO) 


BY -PASS VALVE 
(BLACK weet) 


gt 


Ut wR R AL Lo 
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406K NUTS 
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safety; all motions freeze in the event of power failure. 
Fig. 3 (Right)—Pivot point of the boom provides the loca- 
tion for most of the operating parts. Hydraulic pressure of 
600 psi is used for operation. Hydraulic pump is driven 
from power take-off or a separate engine. 
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Makes good products better... 


Qagss- 


j 


UA A 





PRODUCT: <> 


Leeds and Northrup P.A.T. Control Unit... 
vital element in L & N System for automat- 
ically regulating temperature; also such 
variables as pH, chemical concentration, 
gas analysis. 


PROBLEM: 


To design and build each component so that 
the complete control unit will function with 





eet) maximum accuracy and dependability un- 


der all operating conditions. 


ANSWER: 


Kodapak Sheet selected for use in trans- 
former (illustrated). Found to offer compact- 
ness...high dielectric strength... uniform 
chemical composition, and thickness. 





For further information concerning this and other applications, address: 


Cellulose Products Division, Eastman Kodak Company, Rochester 4, N. Y. 


Sales offices: New York, Chicago, Dallas. 
Sales representatives: Cleveland, Providence. 


Distributors: San Francisco, Los Angeles, Portland, Seattle 
‘lure. (Wilson & Geo. Meyer & Co.) 


loca- Toronto, Montreal (Paper Sales, Ltd.) 
ire of 
lriven 
Nc ail 
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in Fig. 3, was specified because it of- 
fered a simple, positive method for 
remote control and avoided the need 
for heavy, bulky hoses and valves in 
the connecting control system. 

The electrical control system oper- 
ates from a standard 45-amp 6-volt 
truck system. The truck battery sup- 
plies the necessary power to operate 
the solenoid valves through a relay 
system. Cage foot switches have non- 
conductive plastic extensions and are 
rubber capped. The floor is 
Micarta and is insulated from the 
boom and other cage components by 


cage 


high-voltage insulators. 

Boom turning gear and rack are of 
cut steel and completely enclosed in 
the base. The mast base is fabricated 
from steel plate and contains the hy- 
draulic oi] tank. The base is mounted 
to the truck frame on 4-in. I-beams; 
the telescoping boom is constructed of 
tubing with alloy 
bronze guide bushings. A %-in. air 


seamless _ stee] 


Beta Ray Gage 


| ESIGNED for continuous meas- 

urement of rubber, plastic and 
paper sheet material, the instrument 
shown here is a non-contacting radia- 
tion gage that provides readings di- 
rectly in weight with a continuous 
accuracy of 1 per cent. New features 
of the unit, designed by Industrial 
Nucleonics Corp., Columbus, Ohio, 
include an automatic control for posi- 
tioning the measuring unit across the 
sheet to give profile readings. The 
unit also has a remote control station 
with a repeat meter. Basically, the 
gage consists of a beta radiation source 
below the sheet with a detector above 
to measure the amount of radiation 
that penetrates the sheet. It is not 
sensitive to temperature variations, 
line voltage fluctuations, dirt, mois- 
ture, shock or vibration. The twin 
gage installation shown is on a tire 
calendering line. ca 
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hose for pneumatic tools extends from 
the base to the cage and terminates in 





a quick-acting coupling. Cage can 
reach 39 ft above ground. Oo 





Lock-Joint Motor Shells 
CCURACY and tolerance con- 


trol far surpassing rings joined 
by flash butt welding are said to be 
possible with rings 
having a pressed lock joint. Method 
developed by Wenthe-Davidson 
Engineering Co., Milwaukee, uses 
specially built hydraulic equipment 
to form the rings instead of the 
ordinary rolling method.  Toler- 
ances are close enough to permit 


these steel 


press-fit assemblies. The rings are 
lighter in weight, especially when 
used in generator yokes. Machin- 
ing time and assembly costs are 
reduced in electric motors and 


generators, 





Largest Single Injection Molding 


‘NLAIMED to be the world’s larg- 
. est injection-molded part is this 
one-piece inner door liner on the new 
12.2-cu. ft two-door Admiral Dual- 
Temp refrigerator molded by Amos 
Molded Plastics, Edinburg, Ind., from 
Dow Chemical’s #475 high-impact 
styrene copolymer. The liner is 4342 x 
28 in. with a projected area of 1240 
sq in. and weighs approximately 7% 
lb. A 300-0z Watson-Stillman machine 
was used. The mold itself weighs 6 
tons, and is 5 ft wide, 38 in. high and 
22 in. deep. 

Supports for shelf 


fronts, egg com- 
partments, and a 
butter conditioner 


High-impact styrene 
copolymer refrigera- 
tor door liner, with 
area of 1240 sq in. 
first exhibited at 
Fifth Annual Plastics 
Show, March 11-14, 
Chicago. 


are molded in. Liner is designed so 
that it can be easily bolted to the outer 
door with six screws. Shelf edges slip 
into place in an operation requiring 
only seconds. A major saving is thus 
made in assembly time. 

Use of the molded door-liner is also 
seen providing: (1) conservation of 
critical materials necessary in porce- 
lain enameled steel; (2) greater acid 
resistance; (3) reduction of overall 
weight; and (4) better thermal insulat- 


£(8)8 


ing materials than in metals. [ 
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| INDUSTRIAL CONTROL 


MAXIMUM RATINGS + 
Relay and Grid-Controlled Rectifier Service 
(for anode supply frequency of 60 cps) 


sre ane gh ig 
hen, oe eee eencbicses aa week, onl 
SWUNG ok oo kod cu ko co oe ce , 1300 max. volts 


— 2 oo VOLTAGE: 
anode conduction 


GRID-NO. 1 (CONTROL-GRID) VOLTAGE: 
Peak, before anode conduction 


senses 200 max. pear 
_Average*, during anode cc ~10 max. volts. 


CATHODE CURRENT: 
PON eo on iki oe seb e eis beuseceka ‘5 max. amp 
Average* .......... tistisvesssces OOO Oe 
Fault, for duration of 0.1 sec. max.... 20 max. amp 
= GRID-NO. 2 CURRENT: 
Average* ...... ecdisevverccctivece O06 a emp 
GRID-NO. 1 CURRENT: : 


sO 
of 
o. 
id 


ill 





RADIOTRON 


aati 


ACTUAL 





Heater positive with 


#Absolute values 


respect to cathode. .........s0+5+ 
AMBIENT TEMPERATURE 


Maximum Circuit Values: 
Grid-No. 1—Circuit Resistance. ........2 max. megohms 


* Averaged over any interval of 30 seconds maximum. 


RANGE....... ~75 to +90° C 


Average™ .....cccccesscscesesenes 0.05 max. amp 
PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode............... 100 max. volts 


‘25 mox. volts 





NOW — precise electronic control at lower cost 
with the new RCA-6012 gas thyratron 


Expressly designed for industrial control 
applications, the new RCA-6012 gas tetrode 
features the ruggedness necessary to with- 
stand rough industrial usage. It has the addi- 
tional advantages of low cost and nation- 
wide renewal distribution...both of impor- 
tance to the end user. 


For motor-control, electronic-inverter, and 
general relay service at power supply fre- 
quencies, the RCA-6012 is rated to withstand 
a maximum peak inverse anode voltage of 
1300 volts,a maximum peak cathode current 
of 5 amperes, and a maximum average 
cathode current of 0.5 ampere. 


Operating features of the RCA-6012 in- 
clude a negative-control characteristic which 
is essentially independent of the ambient 
temperature over the range from —75° to 


a 
S 
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+90° C, low preconduction currents, low 
control-grid-to-anode capacitance, and low 
control-grid current. 

The RCA-6012 is compactly designed, and 
employs a structure that increases its resist 
ance to both shock and vibration. A button 
stem is used to strengthen the mount struc- 
ture and to provide wide inter-lead spacing 
as a means of reducing susceptibility to elec- 
trolysis and leakage. 

For complete technical data on the 
RCA-6012, write RCA, Commercial Engi- 
neering, Section FR41, Harrison, N. J....or 
contact your nearest RCA field office. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA -—-—— 


FIELD OFFICES: (East) Humboldt 5-3900, 415 
S. Sth St., Harrison, N. J. (Midwest) White- 
hall 4-2900, 589 E. Illinois St., Chicago, III. 
( West) Madison 9-3671, 420 S. San Pedro St., 
Los Angeles, Calif. Tmks. ® 


Austiov new RCA tube 


RCA-6080 is a current-regulator 
tube for use in regulated dc 
power supplies. Similar to the 
6AS7-G, it features a button- 
stem construction for improved 
resistance to shock and vibra- 
tion. The 6082 is a similar tube 
for aircraft power supplies. 





RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, H.J. 
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For further data on items reviewed here, circle item number on postcard in Reader Inquiry Facility, 
or write direct to the manufacturer mentioning ELECTRICAL MANUFACTURING as your source. 


PUSHBUTTON UNITS PROVIDE GREAT FLEXIBILITY 


| INE of oil-tight pushbutton units for 
4 machine tool applications are de- 
signed on the building-block principle 
They feature 
removable 


“self-a-line” contacts and 
color rings for pushbutton 
identification. As a result of the building- 
block construction two operators, five 
color rings, and two contact blocks, for 
example, can be arranged in any one of 
20 different combinations. Coding of 
pushbuttons with the color rings is ac- 
complished by screwing a ring onto the 
neutral-colored button. Colors available 
are black, red, green, yellow, and white. 
“Self-a-line” double-break contacts are 
placed at an angle so they close with a 
rolling action. The operating lever strikes 
a curved surface on the movable contact, 
assuring retention of alignment and ad- 
justment for wear. Only one basic form 
of contact block is used in the new units, 
a SPDT type made of melamine for maxi- 
mum are resistance. Double-pole, double- 
throw combinations are made by mount- 
ing two of these units on the same base; 
tandem combinations, providing up to 
four normally open and normally closed 
contacts, can be made by combining four 
blocks with a simple adapter plate. The 
operators are mounted on the cover of 
the enclosure and the contact blocks on 
the back. Operator types available in- 
clude: standard pushbutton, extra-long 
pushbutton, mushroom-head button, six 
forms of selector switches, two forms of 
combination units, padlock unit, and a 


cylinder lock unit. The enclosures, made 
of aluminum, meet JIC specifications and 
are available with 1, 2, 
button stations. Depth of unit is 3-7 
in.; standard pushbutton extends % in. 


4, 6, and 9 


32 


beyond case. Other dimensions depend 
upon number of stations in the unit. Con- 
tacts are rated at 115, 230, 460, and 575 
volts. General Electric Co., Schenectady. 

No. 1, Reacer ry f ty, page 233 


HIGH-IMPACT RUBBER-MODIFIED STYRENES 


Tensile strength, psi 
Water absorption, per cent for 25 hr 
Heat distortion point, deg C 
Izod impact strength, ft-lb per in. 

of notch at 25 C 
Modulus in tension, psi x 10 
Flexural strength, psi 


QMS-151 


3,5€C9-4,500 


300-350 
6,000-6,500 


QMS-152 


3,.800-4,500 
0.12 


1.5-2.5 


300-350 
6,000—6,500 


QMS-155 


1,500—5,000 
0.12 


200-250 
6,000-7 ,000 


fb ageerncs new formulations of Bakelite 
styrene modified with rubber have 
high-impact resistance, retain their tough- 
ness at —5 F, and combine the excellent 
electrical properties with the chemical re- 
sistance of Bakelite styrene. All are easy 
to mold, extrude and machine with con- 
ventional equipment. The three formula- 
tions are called QMS-151, QMS-152 and 
OMS-155. Each grade varies in the de- 
gree in which it includes these properties. 
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NEED PLASTIC PARTS 
THAT CAN TAKE 


pUNIS MENT 


Do you have an application where toughness and 
resistance to shock are essential? Must the part with- 
stand sharp impact? Must it resist the action of water 
... or oil... or chemicals? 

If you’re confronted with any or all of these problems 
there is a good chance that the right plastic materials 
can help you. For example: 


(A) The washing machine agitator has to stand continuous 
mechanical stress in use. At the same time it must resist 
moisture and the chemical action of soaps and detergents. 
The specially formulated phenolic material yields outstanding 
performance. 


(B) Here’s a searchlight handle that must withstand sharp 
physical shock. The rubber phenolic material from which it is 
molded can really take it! 


(C) This automotive brake plug is at times subjected to both 
physical shock and severe mechanical stresses. For this 
application, a canvas filled phenolic has proven highly successful. 


(D) This distributor rotor withstands gear friction, ignition 
voltage, and the rugged service given every component in a 
farm tractor. Here again a phenolic plastic, properly chosen, 
does an outstanding job. 


Getting the right material for the job is a big step in the suc- 
cess of any plastic application. And in choosing the one best 
material for the job, from the hundreds of materials and for- 
mulations now available, there is no substitute for experience. 

For more than thirty-two years Chicago Molded has been 
solving problems like these—and hundreds of others—for 
many of America’s largest users of plastics. That same sea- 
soned know-how is available to you in perfecting the details of 
your plastic molding job. Chicago Molded’s service extends to 
every step in the molding process—from design for molding 
through tool making, production, and finishing, down to the 
last detail of the molded component, ready for assembly into 
your product. 

There is not the slightest obligation in talking over your 
needs with a Chicago Molded engineer. For prompt action, 
just write, wire, or phone. 


ey 
CHICAGO MOLDED 


PRODUCTS CORPORATION 


1024 N. Kolmar Ave. Chicago 51, Illinois 
CUSTOM MOLDERS OF ALL PLASTIC MATERIALS 
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P. THIS TO YOUR LETTERHEAD 


and mail it to us. We'll put you on our mailing list to 
receive ‘Plastics Progress”, an interesting and in- 
formative publication containing articles about 
current plastic molding jobs as well as other factual 
data of value to the user of plastics. There’s no 
charge or obligation. 


MAIL IT TODAY 
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QMS-151, which is available in a num- 
ber of opaque colors is a general-purpose 
high-impact material that can be molded 
at a higher rate per machine than the 
other materials. It is suitable for a variety 
of applications at temperatures between 
20 and 110 F, and for molding large 
objects with relatively thin cross sec- 
tions. It is the most tree-flowing of the 


| ASIC electronic circuits, known as 

JEBB, can be assembled in any de- 
sired arrangement. Circuits are tiny 
(1-7/16 x % x 2% in.) and light weight. 
Heaviest circuit, complete with tubes, 
transformer and other components, as 
well as mounting board and connections, 
weighs only 1% oz. Circuits are assem- 
bled into groups by being plugged into 
mounting panels and secured by two No. 
6 nuts. Each unit has 13 contact fingers 
that press against silver-plated studs lo- 
cated in the mounting board. Fingers are 
made of heat-treated, silver-plated be- 
ryllium copper. As the mounting nuts are 
drawn tight, a wiping action is produced 
between the finger and the stud. Each of 
the 13 fingers is assigned a number pre- 


‘IMULTANEOUS control of from 2 to 
‘7 20 circuits or functions is provided by 
the series 42A potentiometer tandem as- 
sembly. With the potentiometers locked 
together on a single shaft, and operating 
all contact arms without play or backlash, 
the multiple control unit provides the 
required resistances and taps for each 
of the various circuits simultaneously 
controlled at the turning of one knob or 
shaft. Each potentiometer is encased in 
its own mineral-filled bakelite housing 
and its contact arm can be individually 
positioned on the shaft. Metal end-plates 
and threaded tie-rods hold the assembly 
rigidly together. Mechanical rotation may 
be continuous or limited. Electrical rota- 
tion is 345 deg and can be adjusted to 
within +1 deg. Rotation can be increased 
to as much as 359 deg for special re- 
quirements. Resistance range of each Se- 
ries 42A potentiometer is 100 to 100,000 


/ ITREOUS-ENAMEL wire-wound re- 
sistors that withstand humidity have 
recently been developed. Known as Blue 
Jackets, most resistors of the line meet 
requirements of ,JAN-R-26A for charac- 
teristic G and J units; all units meet 
appropriate requirements for character- 
istic A units of RTMA Standards Proposal 
No. 311. Resistors are available with 
wattage ratings from 8 to 166 watts and 
in standard resistance values from 0.1 to 
400,000 ohms. Resistance tolerances are 
+10 per cent up to 49.9 ohms and +5 
per cent for higher values. Rated wattage 
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MULTI-CIRCUIT CONTROL 







three compounds. QMS-152 is superior to 
QMS-15i1 in toughness at both room and 
subzero temperatures. Currently avail- 
able only in black, the extrusion charac- 
teristics of QMS-152 are excellent and 
its injection molding characteristics are 
good, although it is not as free-flowing 
as OMS-151. QMS-155 is the toughest of 
the three materials and has excellent 


MINIATURE “BUILDING-BLOCK” ELECTRONIC CIRCUITS 


ceded by the letter F, e.g., F12; in this 
case, any point marked F12 in a circuit 
diagram or block diagram is connected 
directly to finger F12. Small size of cir- 
cuits is made possible by the use of sub- 
miniature vacuum tubes, hand-wound 
coils, and hand-constructed transformers 
and components. Among the available 
circuits are pulse transformers, pulse am- 
plifiers, bi-stable multivibrators, delay 
lines, cathode followers, and gates. Each 
circuit is given a part number and a serial 
number, which are marked on the edge 
of the mounting board in the RTMA 
color code. A circuit diagram is supplied 
with each circuit. Applications include 
use in computers, counters, electron‘c 
controls and other units. The Jacobs In- 









ohms for linear windings. Tapered wind- 
ings are also available. Linear controls 
are rated at 3 watts; ratings of tapered 
controls depend on the nature of their 
taper. Standard overall resistance toler- 
ance is +5 per cent. Ratio of voltage at 
any point on the potentiometer to total 
impressed voltage can be within 0.5 per 
cent of the theoretically correct value. 





VITREOUS ENAMEL RESISTORS WITHSTAND HUMIDITY 


is based on hot-spot temperature of 275 
C at an ambient temperature of 25 C. 
Resistors will withstand overload wattage 
of 10 times normal rating for 5 sec at 
voltages not exceeding 7500 volts d-c or 
peak a-c. Minimum wire diameter is 1.5 
mils. Resistors are intended for through- 
bolt or foot mounting with various types 
of secondary insulation. To overcome the 
limitations of vitreous-enamel resistors to 
withstand thermal shock and the power 
and voltage ratings possible for a given 
unit size, new developments in the fields 
of winding cores, terminals, resistance 









POSSIBLE WITH NEW UNIT 


extrusion and molding characteristics, al- 
though it requires slightly higher mold- 


ing temperatures and pressures than 
QMS-151. This formulation has good 
plasticity and is suitable for molding 


relatively large castings. Bakelite Co., 
Div. of Union Carbide and Carbon Corp., 
300 Madison Ave., New York 17. 

No. 2, Reader ry fF ty, [ 








strument Co., 4718 Bethesda Avenue, 


Bethesda, Md. 
e No. 2 Re 





Controls are available only on special 
order. Clarostat Mfg. Co., Inc., Dover, 
N. H. 

No. 4, Reader Inquiry Facility, page 233 
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wire and enamel coating were required. 
Sprague Electric Co., North Adams, Mass. 
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Circle No. 5, Reader Inquiry Facility, page 235 
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PRESSURE TRANSDUCERS 


Static pressure transducer, Type TR101 
and differential pressure transducer, Type 
TR102, are 400-cycle instruments which 
convert static and differential air pres- 
sures, respectively, into electrical signals 
for use in electronic and electromechan- 
ical precision instrumentation. Design 
features include: absence of bearing and 
sliding contacts to eliminate frictional er- 
rors, to reduce hysteresis, and to increase 
repeatability; bourdon tube constructed 
of zero thermoelastic-coefficient material 
to reduce temperature sensitivity; and 
thermostatically controlled heaters to in- 
sure reliability over wide temperature 


es” 


ranges. Transducers are designed to meet 
requirements of AN-E-19. These electro- 
magnetic transducers consist of a variable 
reluctance magnetic pick-off bridge cir- 
cuit and a cantilever-suspended bourdon 
tube. Transducer accepts gas pressure 
as its input and depends for its operation 
on a change in the reluctance of the mag- 
netic circuit, thereby eliminating mechan- 
ical friction. Transducers have the fol- 
lowing ratings: type TRIO1, applied 
pressure range of 0 to 760 mm Hg, out- 
put voltage range 0 to 2.94 (26-volt ex- 
citation); for type TR102, applied pres- 
sure range 0 to 684 mm Hg, output volt- 
age range 0 to 3.05 volts (30-volt excita- 
tion). Type TR101 weighs 2 lb, 4 oz; 
dimensions are 2% x 2% x 7% in. Type 
102, which has the same dimensions, 
weighs 2 lb, 6 oz. Servomechanisms Inc., 
Post and Stewart Aves., Westbury, Long 
Island, N. Y. 
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MICRO SWITCH 


Snap-action switch is designed for per- 
formance in cam-actuated service. It has 
the capacity to make or break steady- 
state currents of 20 amp and to handle 
inrush currents as high as 75 amp. Switch 
has a roller plunger actuator adapted to 
operation by cams with a rise of up to 
30 deg. Model BAF1-2RQ9-LH has the 
plunger on the left side of the enclosure; 
model BAF1-2RQ9-RH, on the right side. 
The plunger assembly can be turned to 
any position necessary to align its roller 
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with the direction of cam approach. A 
nut is then tightened down, clamping the 
plunger assembly securely in position. 
Switch is housed in a die-cast aluminum 
enclosure and its cover is sealed against 
dust, dirt, oil, and moisture. Three %-in. 
holes are provided in a flange at the back 
of the enclosure for mounting. The basic 
switch can be replaced quickly without 
loosening or detaching the enclosure from 
its mounting. Models BAF1-2RQ9-LH 
and -RH are SPDT switches. Switches 
have the following UL ratings: % hp, 115 
volts a-c; 1% hp, 230 volts a-c; 20 amp 


125, 250, or 460 volts a-c; 10 amp 125 
volts a-c for “L” ratings; 4% amp 125 
volts d-c; % amp 250 volts d-c. (“L” rat- 
ing denotes suitability for controlling 
tungsten filament lamp load on alternat- 
ing current.) Switches have the following 
characteristics: operating force 2% lb 
maximum; release force %4 lb minimum; 
pretravel, 3/32 in. maximum; differential 
travel, 0.010 in. maximum; and overtravel 
0.187 in. minimum. Weight is approxi- 
mately 0.55 Ib. Micro Switch Div., Min- 
neapolis-Honeywell Regulator Co., Free- 
port, Ill. 

Circle No. 7, Reader 


CAST-PERMAFIL 
TRANSFORMER 


Hermetically sealed transformer cast in 
permafil is now available in limited quan- 
tities. Believed to be the first solventless- 
resin transformer with sufficient moisture 


protection to meet specifications for 
metal-enclosed hermetic units, new de- 
vice satisfies all MIL-T-27 Grade I re- 
quirements (approval of Armed Services 
Electro-Standards Agency pending). Case 


sizes of the line are about 20 per cem 
smaller than previous models as a result 
of anchoring the terminals directly in the 
permafil mixture rather than through a 
steel cover. Additional features are their 
light weight and ability to add desired 
color pigment to the permafil mixture. 
Also, since the casting materials are 
funginert, fungiproof coatings are not 
necessary. Accelerated life tests indicate 
that at 105 C cast-permafil units will last 
as long as standard Class A hermetics 
and that at 130 C ultimate, a life of 1000 
hours or more can be expected. General 
Electric Co., Schenectady 5, N. Y. 

rcle No. 8, Reader Inquiry Facility, page 233. 


FLAME-RETARDANT 
LAMINATES 


Synthane flame-retardant laminated 
plastics are now available in all standard 
grades and forms. Increased safety fea- 
ture is provided by a new resin formula- 
tion. Use of this formulation has no 
detrimental effect on punching or other 
machining properties of the laminates and 
cost is only slightly more than that of 
the standard line. Tests have been 
worked out in cooperation with Under- 
writers’ Laboratories, Inc., but in advance 
of any adopted code of performance for 
such materials, test standards call for the 
suspension of a strip in the flame of a 
Bunsen burner for 15 sec and its removal 
for 15 sec. On fifth repetition of cycle, 
flame must extinguish itself within 60 sec. 
During tests the flame has done this in 
less than one-third that time. Applications 
include use in circuit breakers, aircraft 
equipment and television receivers. Syn- 
thane Corp., Oaks, Pa. 

Circle No. 9, Reader Inquiry 


HERMETICALLY SEALED 
RESISTOR 


Hermetically sealed, subminiature, 
wire-wound resistors, Series 1166 and 
1167, will withstand salt-water immer- 


sion, humidity and temperature cycling, 
and vibration and shock testing. They 
can be furnished with wire leads or solid 
terminals. They can be mounted by 
clamping or by an integral mounting 
bracket. Construction features a metal 
cylindrical case with hermetic button 
seals at each end. Resistors are available 
with temperature coefficients as low as 
20 parts per million per deg C and toler- 
ances as close as + 0.1 per cent. Series 
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Photos courtesy of Douglas Aircraft Co. Inc. Santa Monica, California. Insulated wire made by Surprenant Mfg. Company, Boston, Mass. 


Life lines for a DC-6! 


Geon-insulated wires increase safety factor 


HAT maze of wiring is in a DC-6 
main junction box. Heart of the 
plane’s electrical control system, it 
must have an especially protective 
kind of insulation—the kind the wire 
manufacturer developed by using a 
combination of a compound based 
on Geon resin, and nylon. It is de- 
signed to meet the requirements of 
Military Specification MIL-W-5274A. 
The primary insulation is made of 
a Geon resin. Over this is placed a 
nylon jacket. Just see all the advan- 
tages gained! 
This Geon based insulation is 


GEON RESINS e GOOD-RITE PLASTICIZERS . 
GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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especially designed to resist extreme 
temperatures—the wire is protected to 
a low of 54° below zero. And Geon’s 
other qualities help provide protec- 
tion against oil, gas, abrasion, flame 
and fungus. The nylon jacket gives 
an additional safety factor against 
physical and chemical damage. 

Geon materials have helped im- 
prove and develop many products for 
industry and the home—from insula- 
tion and durable flooring to long- 
wearing upholstery and a new kind 
of rigid paneling. Perhaps they can 
help you solve a problem—and pro- 


duce better, more saleable products. 
We'll gladly help with technical ad- 
vice. Just write Department GG-6, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
In Canada: Kitchener, Ontario. Cable 
address: Goodchemco. 





. - the ideal team to make products easier, better and more saleable. 
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General Industries’ Model A, 
2-pole, induction type motor... 
1/125th to 1/200th H. P. at 2800 RPM. 


1/50th to 1/500th H.P. 


IDEAL FOR USE IN 


Business machines Bathroom heaters 
Advertising displays Sound recorders 

Air compressors Phonographs 

Air heaters Record changers 

Air pulsators Kitchen exhaust fans 
Furnace controls Small unit heaters 
Vending machines Timing devices 
Blowers Window ventilators 


and many other 


volume applications 


Choose the Smooth-Power motor which meets the 


exact requirements of your product. With nine models 
of induction motors, two-pole and four-pole, from 
1/50th to 1/500th H.P., General Industries gives you 
a wide range from which to choose. 


Write today for complete information, including spe- 
cifications, design features and dimensions. 


THE GENERAL INDUSTRIES co. 
DEPARTMENT ML e ELYRIA, OHIO 


1166 is rated at % watt; series 1167 at 1 
watt. A complete range of resistance val- 
ues is available. Dimensions of resistors 
are: for Series 1166, length 1 in., diam- 
eter 13/32 in.; for Series 1167, length 
158 in., diameter 19/32 in.; and for 
L166T, overall length 2 1/16 in., diam- 
eter 13/32 in., bracket 1 in. long. Re- 
sistors satisfy requirements of JAN-R-93 
for type RB51A. Daven Co., 191 Central 
Ave., Newark 4, N. J. 
No. 10, Reader Inquiry Fac 


HEAVY-DUTY SWITCH 


Heavy-duty electric switch can be op- 
erated either by reciprocal motion or -by 
shaft rotatiag. Although developed for 
electric counter actuation, it can be used 
where electrical operations must be syn- 
chronized with mechanical operations. 
Reciprocal operation requires an arm 
movement of 20 deg minimum, 340 deg 


maximum. In rotary operation, the switch 
is closed at 140 deg, and opened at 220 
deg of each revolution. Arm position is 
adjustable. Minimum operating torque is 
2 in.-oz. Contact springs are nickel silver 
with silver points. Switch has a rating of 
10 amp at 115 volts or 5 amp at 230 
volts a-c. Dimensions are: length 6 in., 
width 1% in., depth, 1-9/16 in. Switch 
can also be furnished equipped with 
measuring wheels. Production Instru- 
ment Co., 700 W. Jackson Blvd., Chi- 
cago 6. 

Circle No. 11, Reader Inquiry Facility, page 233 


THY RATRON 


Thyratron, Type 6012, is designed es- 
pecially for motor-control and low-power 
inverter service in circuits operating at 
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Put these characteristics of | ~ 
to work for YOU! - 


a 
t 
/{- 








Full electrical flow (low radio fre- High dielectric strength—1000 to CT Seat ee Med tte 
COs Meteo ee ee y J 2000 volts/mil, in thicknesses of pe | sunlight, water, oil, and all 
To, aioli olan) ¢) 0 hes 5 to 12 mils. Tula 





Teflon retains its toughness over Teflon flexes, has good tensile Teflon prevents a carbonized con- 
a very wide temperature range bE strength, won't crack under vibra- CUTS MLM alt ide 
(—94° F.to +482 F.). tion and has high impact strength. als permit. 





depend on 


ENGINEERING LEADERSHIP 
TO BRING YOU BETTER FABRICATED 
TEFLON PARTS 





; 
; 
; 
‘ 





Crane”’ has geared their engineering talents 
and facilities to develop its possibilities for 
manufacturers of electrical and chemical 
equipment. As a result, “John Crane” is 
ready to work with you in recommending 
and designing Teflon component parts best 
suited to your special requirements. 


Since the very inception of Teflon, “‘John 
| 


Send today for new “John Crane” Booklet on 
‘The Best in Teflon” 








PACKINGS MECHANICAL SEALS TEFLON PRODUCTS LAPMASTER LAPPING PIPE SEALING 
MACHINE COMPOUNDS 


CRANE PACKING COMPANY 


1824 CUYLER AVENUE CHICAGO 13, ILLINOIS 
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2” Diameter 


4 Watts Fully 
Enclosed 


10 to 200,000 Ohms 
Accuracy up to 1% 


Linearity up to 0.3% 
Non Linear Windings 


360° (Continuous) 
Mechanical Rotation 


320° Electrical 
Rotation 


Taps as Required 


@ High Resolution 


1,000,000 Cycles 
Operational Life 


Potentiometer ; 


The new C-200 high precision potentiometer has been 
engineered and designed by DeJur-Amsco to fulfill 
the exacting requirements of contemporary instru- 
ment, computer and similar electronic equipment. 


Designers are in- 
vited to submit their 
applications to 
DeJur engineers for 
recommendations 
and suggestions. 


Precious Metal 
Contacts 


Low Torque 1 oz. inch 


®@ Centerless Ground 
Stainless Steel Shafts 


® Ball Bearings to 
Special Order 


Single or Ganged 
Units 


Servo Type Mounting 
or Single Hole 
Threaded Bushing 


Numerous Shaft 
Designs 


WRITE FOR BULLETIN 100-M 


AMSCO CORPORATION 


45-01 NORTHERN BOULEVARD, L.1.C.1, N.Y. 


60 cps. It is conservatively rated to with- 
stand a maximum peak inverse anode 
voltage of 1300 volts, a maximum peak 
cathode current of 5 amp, and a maxi- 
mum average cathode current of 0.5 amp. 
Operating features of the 6012 include a 
negative-control characteristic which is 
essentially independent of ambient tem- 
perature from —75 to +90 C, low pre- 
conduction currents, low control-grid-to- 
anode capacitance, and low control-grid 
current. Use is made of a button stem to 
strengthen the mount structure and to 
provide relatively wide interlead spacing 
for reduction in susceptibility to electroly- 
sis. Maximum overall length si 4-% in.; 
maximum diameter 1% in. Radio Cor- 
poration of America, Tube Dept., Har- 
rison, N. J. 

Circle No. 12, Reader Inquiry Facility 


BIMETAL THERMOSTATS 


Type C thermostats open or close a 
low-wattage electric circuit upon any 
predetermined temperature rise from —75 
to 600 F. Thermostat features an elec- 
trically independent bimetal that re- 
sponds only to heat of surrounding air or 
of the controlled device. Contacts open 
only when bimetal overcomes spring 
pressure and friction of bimetal strip 


against contact spring surface. Contacts 
close when temperature of controlled 
device drops to point where spring ten- 
sion overcomes bimetal pressure and fric- 
tion. Available in two basic styles: stand- 
ard or hermetically sealed. The latter 
type is also available as an “alarm” 
thermostat, which is a double unit pre- 


| calibrated to make the circuit at both a 


minimum and maximum _ temperature. 


| Thermostats can be supplied with a vari- 
| ety of terminal arrangements. Stevens 


Mfg. Co., Inc., 69 S. Walnut St., Mans- 
field, Ohio. 
Circle No. 13, Reader Inquiry Facility, page 233. 


THIN-GAGE INSULATION 


Glastic-940 is a thin-gage insulating 
material made from fibrous glass-rein- 
forced polyester. It is said to be highly 
resistant to elevated temperatures in elec- 


| trical apparatus and to have good arc 


tracking resistance and dimensional sta- 
bility. It punches easily and cleanly. 
Other advantages claimed are that the 
material will not flake and separate as 
mica sheeting does and that it offers 
greater body and stiffness than treated 
fabric-type insulation. Manufactured in 
accordance with NEMA thickness toler- 
ance standards, Glastic-940 is available 
in standard sheet sizes of 24 x 36 in. It 
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The fault 


The reason 
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How to remedy common errors 


in gasket design 


Bolt holes too close to edge. 


remedy 


Gaskets so designed are expensive to make 
as well as expensive to use. They break 
easily during stripping and center picking 
and are easily damaged in transit. Often 
such gaskets also demand careful handling 
during assembly. 


es 99 
An “ear” —strengthens 


gasket. 


A notch—removes fragile 


wall. 





You'll find other helpful information on the design and use of 
gaskets in “Armstrong’s Gasket Materials.” This 24-page manual 
discusses subjects such as designing gaskets to reduce cost. . . 
designing flanges for efficient sealing . . . the effect of surface 
condition on gaskets, and many others. 

You'll find, too, up-to-date information on Armstrong’s various 
sealing and friction materials. Included are government and 
SAE-ASTM specifications. See this manual in Sweet’s file for 
product designers. For a personal copy, write Armstrong Cork 
Co., Gaskets and Packings Dept., 9506 Arch St., Lancaster, Pa. 


ARMSTRONG’S Gasket Materials 
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WEY 
Magnetic 
Recording 
Components 


Model BK 985 


Better Performance — 
Uniformity — Stability — Because 
of 5 Precision Lapping Operations 


THE MODEL BK 985 narrow channel 
recording cartridge is typical of the 
advanced design and production 
quality of Brush Magnetic Record- 
ing Components. Brush engineering 
leadership in this field means im- 
proved basic design. Brush experience 
and skill in precision production 
means a product you can count on 
to do its job efficiently. 

Brush Magnetic Recording Com- 
ponents include a full line of single 
and multiple recording heads appli- 
cable to every type of tape recording. 

Write us for help on your magnetic 
recording problems. Your inquiries 
will receive the attention of capable 
engineers. Address Dept. EM-6. 


DEVELOPMENT COMPANY 
3405 Perkins Ave. © Cleveland 14, Ohio 
Piezoelectric Crystals and Ceramics 
Magnetic Recording Equipment 
Acoustic Devices + Ultrasonics 
Industrial & Research Instruments 


oo 
— 


SIRT TZ o88 


is claimed to be the only glass-mat rein- 
forced laminate in production available 
in the 1/32 in. thickness required for 
special insulating applications such as 
relay build-ups, resistance-welding trans- 
former barrier insulation, and transformer 
end wrapping. Additional applications in- 
clude use in relay switches, circuit break- 
ers, domestic appliances, and generators. 
The Glastic Corp., 1823 E. 40th St., 
Cleveland 3. 
rcle No. 14, Reader Inquiry Facility 


DRAWN-OVAL CAPACITORS 


Newly designed line of capacitors are 
housed in drawn-oval containers having 
a smaller base area and volume than 
comparable rectangular units. Weight is 
also less. They can be used wherever 
fixed paper-dielectric capacitors are or- 
dinarily used. Capacitors meet all elec- 
trical and mechanical requirements of 


JAN-C-25 specifications, except for case 
dimensions and markings. Basic construc- 
tion of oval capacitors is essentially the 
same as that of GE standard commercial 
types of fixed-paper-dielectric capacitors, 
but new units are mechanically stronger 
because of the drawn-oval construction 
of the container, which has a single seam 
hermetically sealed by double rolling. 
Ratings of new units are 2.0 mmf to 10.0 
mmf, 600 to 1500 volts d-c, and 330 to 
660 volts a-c. General Electric Co., 
Schenectady 5, N. Y. 
rcle No. 15, Reader Ir ry Facilit 


INSULATED WIRE 


Wire developed to meet electronic wir- 
ing applications for military aircraft fea- 
tures a polyvinyl chloride primary insula- 
tion and a nylon jacket extruded on the 


RELAYS ... WORLD'S 
LARGEST STOCK! 


Your requirements of 

large or small quanti- 

ties of relays can be 

quickly supplied from our huge stock. 
Wide variety of types, all made by 

leading manufacturers. Each relay is 

brand new, inspected and fully guar- 

anteed by Relay Sales. 


Y STANDARD TELEPHONE RELAYS 
YSHORT TELEPHONE RELAYS 
Y DUAL TELEPHONE RELAYS SLOW 
ACTING RELAYS / SEALED RELAYS 
Y ROTARY RELAYS MIDGET RELAYS 
YKEYING RELAYS /- DIFFERENTIAL 
RELAYS PLATE CURRENT RELAYS 
Y ANTENNA SWITCHING RELAYS 
Y “BK” SERIES )STEPPERS & RATCHET 
RELAYS )LATCHING & INTERLOCKING 
RELAYS ) MECHANICAL ACTION RELAYS 
Y VOLTAGE REGULATORS / OVERLOAD 
& CIRCUIT BREAKERS REVERSE 
CURRENT RELAYS Y/Y AIRCRAFT 
CONTACTORS MOTOR & CONTROL 
DEVICES TIMERS SOLENOIDS 


VY RELAY ASSEMBLIES 


RELAY SALES 
CATALOG 
NOW READY 


WRITE FOR YOUR 
COPY TODAY 


833 W. CHICAGO AVE. 
DEPT. 2, CHICAGO 22, ILL. 
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Vas a LO Re 








: Six rubber balls are the connect- 


ing link between driving and driven unit. 
With the resiliency that only rubber can 
supply, they dampen the shocks of sudden 
starts and stops, and reduce or eliminate pul- 
sation or other vibration-causing condition. 


shock abosorbing capacity and positive drive 
without slippage, but also freedom from noise, 
vibration, and the need for lubrication or 
other maintenance. Full details in the C-W 
Coupling Bulletin at request. Address Elliott 
Company Dept. EM, Jeannette, Pa. 


° They add life to the equipment they serve. 


ELLIOTT Company 


CROCKER-WHEELER DIVISION 
AMPERE, N. J. 

For large motors: RIDGWAY DIV., RIDGWAY, PA 
Plants ot: JEANNETTE, PA. «© RIDGWAY, PA. 
4 3 ; AMPERE,N. J. + SPRINGFIELD, O. +e NEWARK,N. J 
With this coupling you get not only great DISTRICT OFFICES IN PRINCIPAL CITIES 


9 FLLIOTT APPROVED SERVICE SHOPS COVER THE COUNTRY 


4) 
TTING COMPLEMENT TO ELLIOTT C-W MOTORS .-....--.--------eee- 


The rubber balls are tough, resilient, and long- 

: lived. If or when necessary they can be quickly 
pushed out and replaced without dismantling 
the coupling or disturbing alignment. 


[O° - 


““SEALEDPOWER"’ 

The famous C-W 
motor of ten-year 
reputation that cools 
_ and cleans itself with 
; outside air blast. 
3 to 125 hp. Also 
explosion-proof, 
20 to 125 hp. 
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SQUIRREL-CAGE 
> PROTECTED FORM BA 


Open dripproof 
motor for general ey 

use. Many modifica- 

tions to meet special needs. 






DC DRIPPROOF 


and dripproof 
protected types Form F, 
in ratings to 7% hp. 
Form H, 10 to 200 hp. 





W2.4 
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wire. Wire meets requirements of MIL- 
W-5274A. The polyvinyl chloride cover- 
ing helps to prevent the wire from crack- 
ing at temperatures down to —54 C, and 
to protect it against oil, grease, fungi, 
abrasion, and flame. Additional protec- 
tion against these hazards is provided by 
the nylon jacket. Surprenant Mfg. Co., 
Webster and Atlas Bank Bldg., Boston, 
Mass. 

circle No. 16, Reader 


POLYESTER LAMINATED SHEETS 


Iolyte polyester laminated sheets are 
now being produced in continuous strips 
of any desired length, and in thicknesses 
from 8 mils to % in. or more. Although 
it has the tensile strength of steel, Iolyte 
is only one-fifth its weight, which also 
makes it lighter than aluminum or mag- 
nesium. It can withstand continuous ex- 
posure to temperatures up to 350 F, has 

: low water absorption, good electrical 

rey ¢ properties, and is highly resistant to 
chemicals. Iolyte is practically shatter- 

JAN-T-27 : : proof and scratchproof. It is easy to ma- 
‘ chine, saw, drill, stamp, nail, glue. Iolyte 

or a at may be ordered in sheets, rolls, or tape 
: po and in any color, translucent or opaque. 


MIL-T-27 oe a ee Filler may be Fiberglas cloth or mat, 


cotton cloth, Orlon, nylon, or other syn- 


Po thetic fibers or cloth. Industrial Organics 
Requirements Corp., 59-31 54th St., Maspeth 78, New 
York. 
ircle No. 17, Reader 


ROTARY SWITCHES 


Rotary switches for pulse work and 
telemetering are now being produced by 
printed-circuit techniques. Previously 
odd-shaped segments and irregular tim- 
ing intervals were difficult to obtain, but 

: : this method has now made them prac- 
Our 23 years’ experience in ticable on a rotary switch for either high- 
transformer manufacturing is your 


assurance of quality. 


Our highly competent engineering 
staff and modern conveyorized 
assembly plant provide efficient 
design and prompt delivery of 
TTA ate EY LM Le AS Lae 


We suggest that "GTC" is 


worthy of your consideration 


when you require transformers 
to meet military specifications. 


or low-speed applications. Using this 
PRIME and SUB-CONTRACTORS are technique, almost any number of con- 
Teh t- Mme cet oe tacts can be spaced around the periphery 
of a contact panel at irregular intervals, 
NT ee depending on the timing required. Either 
plete with metal-working and tool- shorting or non-shorting switch action can 
making facilities, is available. be obtained. Life expectancy of switches 
should exceed 1,000,000 revolutions. The 
Daven Co., 191 Central Ave., Newark 4. 


ee -ircle No. 18, Reader page 233 


TUT a a he “FUSISTOR” 


serving industry since 1928 “Fusistor” is a combination resistor and 


18240 Harwood Avenue, Homewood, IIlinois sae Under normal or es it «ft 
Cate ke eee erates as a resistor, but when subjec 


to a current it will sustain the overload 
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One of the Stokes fully automatic 
molding presses at Mechanical 
Products’ plant, Jackson, Mich. 
One operator can handle a dozen 
or more such presses. 


Automatic Molding 
of Circuit Breakers 


Guts Costs by 807 


Plastics parts for circuit breakers 
are produced on Stokes automatic 
molding presses by Mechanical 
Products, Inc. at Jackson, Michigan. 
Manufacturer of circuit breakers for both aircraft and 
general industrial use, Mechanical Products has cut labor 
and other production costs approximately 80% since 
purchasing Stokes presses. Product quality improved... 
rejects cut to a minimum. 


Stokes fully automatic molding presses are high-speed, flexible, 
foolproof, economical production units designed to produce a 
wide variety of simple or complex parts in any desired quantity. 


Stokes automatic plastics molding presses require only 
periodic filling of the hopper and removal of the 
finished parts. Material savings are substantial because 
of precise metering of material to the mold. Investment is low 


because automatic presses are self-contained and require no auxiliary equipment. 


Let Stokes experts judge from parts or blueprints 
whether your products can be adapted to the 
high production and low labor costs of fully 


automatic presses. Stokes Advisory Service will 


STOKES MAKES 


also consult on all plastics problems including 
molding, extruding, or vacuum metallizing. Plastics Molding Presses, 
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industrial Tabletting 
and Powder Metal Presses, 
Pharmaceutical Equipment, | 
Vacuum Processing Equipment, 
High Vacuum Pumps and Gages, 
Special Machinery 


F.J. STOKES MACHINE COMPANY, 5596 TABOR ROAD, PHILADELPHIA 20, PA. 













“ 


y 


IMPROVED 


Manufactured to 


Highest quality standards 
a a WA 


48 in. oz. starting torque at | RPM. 


40 in. oz. synchronous torque at | RPM. 


Voltages up to 550 (without resistors or acces- 


ee 

Frequencies 25 to 60 cycles. 
Interchangeable coils for different voltages. 
Exposed coil for greater heat radiation. 
Rigid metal gear case. 


Available in reversible type motor. 


Subsidiary of EAGLE SIGNAL CORPORATION 


for a predetermined time, then melt or 
burn out before expiration of another 
given predetermined time, thus function- 
ing as a fuse. Overload time-lag can be 
established within closely controlled min- 
imum and maximum time limits. There is 
no spewing of flame, or spark emission, 
at the moment of fusion. Overload is 24% 
times up from normal operating current. 


Time delays are available up to 2 min. 
Resistance values are 4.5 ohms up. Fusis- 
tor is now being manufactured in 5- and 
10-watt ratings. Dimensions of 5-watt 
size are % x 1% x % in.; of 10-watt size, 
lo x 2 x % in. Units are wound on treated 
asbestos strip and coated with high-tem- 
perature cement. They are available with 
either wire leads or jacks. Milwaukee Re- 
sistor Co., 700 W. Virginia St., Milwau- 
kee 4, Wis. 
No. 19, Re 


STYRENE-RUBBER COPOLYMER 


Latest additions to a series of molding 
and extrusion compounds known as Kra- 
lastics (May, p. 146) is type J. Like the 
other types, it was prepared by blending 
a resinous copolymer of styrene and 
acrylonitrile with a rubbery copolymer of 
butadiene and acrylonitrile. Type ] is a 
relatively hard, high-impact blend that 
retains its toughness with virtually no 
loss down to —40 F and with only a 
moderate decrease at temperatures down 
to — 60 F. Properties are: tensile strength 
3100 psi, flexural strength 5400 psi, and 
impact Izod strength 7 ft-lb, notched. 
Rockwell hardness is R-65. Type J re- 
sembles other Kralastics in molding and 
extrusion characteristics and has similar 
electrical properties. Material is especial- 
ly suitable for applications having severe 
low-temperature requirements. Naugatuck 
Chemical Div., United States Rubber Co., 
Naugatuck, Conn. 

No. 20, Re 


INSTRUMENT TRANSFORMER 


Model 321 series Donut instrument 
current transformers have larger inside 
diameters than previous models. Devices 
have following dimensions: 5-in. maxi- 
mum OD, 2.25-in. minimum ID, 1.75-in. 
maximum thickness. Capacity is 2.5 va 
and accuracy at fully rated capacity is 
1.2 per cent. They are insulated for use 
on 2400-volt rms service and designed 
for operation in the 25 to 133 cycle range; 
transformers for use on higher frequencies 
can be supplied on special order. Ratios 
available vary from 1000-5 to 2500-5. 
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portable tools 


Then, you need 
this HANDY NEW 


G-E CATALOG! 


This timely, new General Electric catalog 








will speed and simplify selection of wires, 
cables, and cords for any new product. 
Conveniently indexed, it covers the com- 
plete line of General Electric appliance 
wires, fixture wires, machine tool wires, 
motor and welding leads, magnet wires, 
and flexible cords—long-lived dependable 
products that will help you build extra 
quality into your product. 

Specifications, charts, and performance 
data provide concise, accurate informa- 
tion on flame resistance, heat protection, 
bending properties, and other important 
design considerations. You'll find that in 
most cases, there’s a standard G-E wire 
that fits your requirements. That means 
you save the extra cost of one built to 
special specifications. 

Use the coupon for your free copy of 
“Wires, Cables, Cords for Product De- 
signers.”’ Construction Materials Division. 


General Electric Company Bridgeport 2, 
Conn. 
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appliances 


Need wires...cables...cords... 
for products like these? 





machine tools 







el 
Free copy 


Smeal ea 
the coupon and 
are i Me iol: (> hm 


Section W3-622 


Construction Materials Division 
General Electric Company 
Bridgeport 2, Connecticut 


Please send me a free copy of Wires, Cables, Cords for 
Product Designers Pub. No. 19-470. 


Name Title 
Company : 
Address . icici 
City Zone State 
aii ai inital woneeinial 


Goo Can pull (four & vofulence in — 
GENERAL @@) ELECTRIC 
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Need Snouledion ? 


HERE’S WHERE TO FIND IT 


AND 2 AD ( iM Utele 


If you use electrical insulation — 
a little or a lot — this pocket-size 
catalog-price list can be as handy 
as your right arm. It's free; write 
for it today. No searching through 
page after page for the item you 
want. Every item is carefully 
grouped with others of the same 
basic characteristics. Specifications 
and cost of every size or weight 
of every item are given. Every 
page is marked so clearly that you 
can't turn to it without knowing at 
a glance what's on it. First-page 
index lists every item, both alpha- 
betically and by catalog number. 
It's really a time-saver. And when 
you order from it, you get quick 
action — you get good insulation. 
We can quickly supply special 
shapes and non-standard items, 
too. 


‘OIL (OMPANY ey) 
| ° 


COLUMBUS 16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION— 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 


CONTROL PANS 


Eagle Signal will assemble the right 
combination of Timers into a complete 
panel, ready to plug in and control your 
individual industrial process. Let Eagle 
help you plan a control panel large or 
small to produce higher quality, faster 
production with lower operating costs. 
os your control problem to Eagle to- 
ay. 


The Eagle control 
panel shown, operates 
three sugar centrifu- 
gals, cach with four 
time steps of acceller- 
ation, wash water on, 
off, and brake. The 4 
Cycl-Flex timers oper- 
ate independently in 
sequence. The time set 
dial in cach row are 
geared together to one 
setting knob. The set- 
ting of one knob con- 
trols 3 machines simul- 
taneously. The centri- 
fugal valves are pneu- 
matically controlled by 
solenoid operated air 
valves in the base of 
the panel. Built com- 
plete by Eagle ready 
to accurately and auto- 
matically control each 
operation. 


EAGLE SIGNAL 
w e WF wy, 


Leads supplied are 2 ft long and termi- 
nate in %-in. solder lugs. Transformers 
are primarily intended for use with am- 
meters, relays and other devices where 
the phase angle is not important. Phase- 
angle error is between zero and + 2 deg, 
depending on the ratio and the working 
current. Associated Research, Inc., 3756 
Belmont Ave., Chicago 18. 
No. 21, Ri 


SOLENOID 


Model 12880 is regularly furnished for 
intermittent duty on 115 volts, 60 cycles 
a-c, but coils can be wound for any a-c 
voltage between 24 and 220 volts and 
50 and 60 cycles. Feature is that shading 
coil is in base of plunger for greater ef- 
ficiency and high sealing pull. The fol- 


lowing are some typical pull character- 
istics. With a %-in. air gap, minimum 
pull at 90 volts is 1.1 lb and at 115 volts, 
1.8 lb; when air gap is 4. in., minimum 
pull at 90 volts is 0.7 Ib and maximum 
pull is 1.3 lb. Solenoid is available with 
plug-in terminals, solder lugs, screw ter- 
minals or wire leads. Soreng Manufac- 
turing Corp., 9555 Eden Ave., Schiller 
Park, Ill. 

Circle No. 22, Reader Inquiry Facility, page 233 


BYPASS CAPACITORS 


Line of hermetically sealed corrosion- 
resistant capacitors, Type 131], are de- 
signed for radio-interference suppression 
on low-voltage electrical systems. De- 
signed to meet U. S. Army Specification 
71-1667 and Ordnance Drawing DQBX1, 
these metal-encased capacitors can with- 
stand severe shock and vibration as well 
as atmospheric moisture and salt spray. 
Capacitors with values of 0.01, 0.1, 1.25, 
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AMERICAN LAVA CORPORATION 


Spotlights G/U G3 
METAL-CERAMIC COMBINATIONS 
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Ceramic shafts for tuning condensers are chosen 
because they are strong and rigidly maintain the 
initial alignment between rotor and stator blades. 
Bearing races and metal collars are press fitted 
to the ceramic shaft, precision ground to tolerance 
of .0001”. Other designs use ceramic shafts, fire 
metallized for direct soldering of rotor blades. 

Miniature ceramic transformer terminal housings 
take advantage of ceramic stability and are metal 


ees coated for shielding. Metallic connectors are 
sits. permanently bonded to the ceramic by either glaze 
yum or by soldering to metallized surface. 
um Ceramic coil forms have metallized mounting 
= supports for soldering to prevent noise due to 
er- o 
al corona between insulator and mounting plate. 
iller 
Our broad experience in metal-ceramic combinations is available to you on request. 
ion- 
~ 5OTH YEAR OF CERAMIC LEADERSHIP 
»S1€ 
De- 
AMERICAN LAVA CORPORATION 
3X1, 
“ CHATTANOOGA 5, TENNESSEE 
we 
pray. OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 @ PHILADELPHIA, 1649 North Brood St., Stevenson 4-2823 
1.25, SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 © NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 


LOS ANGELES, 5603 North Huntington Drive, Copitol 0901 @ CHICAGO, 228 North LaSalle St., Central 6-1721 ©@ ST. LOUIS, 1123 Washington Ave., Garfield 4959 
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and 0.5 mf are available with either 
right- or left-hand mounting brackets, end 
brackets, or without brackets. Extended 
foil (non-inductive) capacitor sections 
and a short, direct lead between the un- 
grounded foil and its heavy terminal as- 
sure minimum r-f impedance and maxi- 
mum bypassing efficiency. Terminals are 
fitted with Sems fastener screws with 
captive toothed-lockwashers to facilitate 
connection. Sprague Electric Co., North 
Adams, Mass. 
rcle No. 23, Reader 


25-WATT RHEOSTAT 


Type A-25 rheostat is equipped with 
three terminals to permit its use either 
as a potentiometer or rheostat. Termi- 
nals are made of corrosion-resistant alloy 
and permanently welded to the winding 
form. Wire is wound on a toroidal ce- 
ramic form and then bonded. The wound 
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One week delivery on intricate electrical assemblies is 
big news these days . . . but it’s typical Riverside service! 
Take this special wiring harness for military electronic 
equipment, for example. Initial production was actually in 
our customer’s hands just 4 days after we received his 
prints! And subsequent orders indicate complete satis- 
faction, worthwhile production economies. 
You, too, can profit by using Riverside wiring harnesses on your 
electrical assemblies! They’re neat “‘packaged units” .. . en- 
gineered for quick, easy, accurate installation by relatively 
unskilled labor. They streamline your product . . . often improve 
its appearance . . . and they eliminate the need for specialized 
manufacturing facilities. 
So, if wiring installation is keeping your costs up and your ring is made an integral part of the re- 
ee down, take advantage of our specialized experience. fractory base by vitreous enamel. Shaft 
e’ve “‘harnessed”’ tough wiring problems for many prominent is insulated from all live parts. Rheostat 
manufacturers . . . and we can do the same for you! Just send 
us prints or detailed product information. You’ll get prompt 
engineering and production recommendations, a firm quotation pape 
. . . and dependable service! rotation is 285 deg. Dimensions are: base, 
1%.-in. diam; depth behind panel, 1'%4- 
in. Shaft, which has “%-in. diam, projects 
% in. beyond bushing. Hardwick, Hindle, 
Inc., 40 Hermon St., Newark 5, N. J. 
e No. 24, Reader Inquiry Facility, page 233 










is available with resistance values rang- 
ing from 0.5 ohm to 1500 ohms. Shaft 












MINIATURE SWITCH 


Type E is an open-blade, snap-acting 
SPDT switch. It requires a space of only 
1% x 45 x 36 in., exclusive of terminals 
and terminal strip. Switch can handle re- 
















COMPETENT ENGINEERING SERVICES COMPLETE PRODUCTION FACILITIES 


a iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 


10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 
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2 TRUARC RINGS 


ELIMINATE BULKY THREADED RETAINERS 
... SAVE 41 MINUTES...°4.02 PER UNIT 


er 
nd 











NEW WAY An internal (series 5000) and an ex- 
ternal (series 5108) Truarc Ring are set into 2 grooves. 
Light, strong, economical Truarc Rings simplify assembly, 
disassembly, maintenance. Unit is smaller, more efficient. 
Greater accuracy because of positive stop positions! 










USE OF 2 TRUARC RINGS ELIMINATED THESE COSTS 


| 

i 

| 

MACHINING: 

outer shoulder ring: 15 minutes ... . $1.12 

inner retainer: 20 minutes........ 1.50 

threading: 4 minutes ........ es 
ROSE. Swiss eke cdnces ‘ 13 


Total labor savings .... 
MATERIAL: 


brass threaded retainers ......... 





TOTAL SAVINGS WITH TRUARC RINGS ... $4.02 


ms 
vet OLD WAY 9 Oversize internal and external retainers 
xi- required costly milling, turning and threading opero- 
we tions. Assembly and disassembly (for inspection and seal 
ith replacement) was slow, difficult and expensive. Wall 
ate thickness and weight were excessive 
rth 
ith 
her 
mi- 
loy 
ing 
ce- 
ind 
Sperry Products, inc., Danbury, Conn., saved 41 minutes in manu- 
facturing and assembly time by using 2 Waldes Truarc Retaining 
Rings in place of old-fashioned threaded retainers in their self- 
sealing couplings! With Truarc Rings many tooling operations were 
: eliminated ...important savings per unit were made in raw mate- 
: rial (1% Ibs. metal), overall size (3/16" diam.), and weight (1 Ib.). 
: Unit efficiency was greatly increased! 
' Redesign with Truarc Rings and you, too, will cut costs. Wherever 
; you use machined shoulders, bolts, snap rings, cotter pins, there's 
os a Waldes Truarc Retaining Ring designed to do a better job of 
haft holding parts together. 
cael ' Truarc Rings are precision-engineered ...quick and easy to 
ang- : assemble and disassemble. Always circular to give a never-failing 
shaft grip. They can be used over and over again. 
vase, Find out what Truarc Rings can do for you. Send your blue- 
ae" prints to Waldes Truarc engineers for individual attention, without 
_ obligation. 
nae, 
N. J. For precision internal grooving and undercutting . .. Waldes Grooving Tool. 
SEND FOR NEW BULLETINS a> 
cting 





only ~ WALDES 
[ 


\inals 


ms REG U S.PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORE 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.382.947: 2.382.948; 2.416.852; 2.420.921: 2.428.341; 2.439.765; 2,441,646; 2.455.165; 
2.483.360; 2.483.363; 2.487.602: 2.487.803; 2.491.306; 2.509.081 AND OTHER PATENTS PENDING 
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Business Address 





| eeetipaeiieaabieeaaamicmestinm teenie na Onn aime eh 
Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. i 
Please send engineering specifications and data on Waldes i 
Truarc Retaining Ring types checked below. EM-064 
D Bulletin #5 Self-locking ring types i 
O Bulletin #6 Ring types for taking up end-play : 
i D Bulletin #7 Ring types for radial assembly 1 
! O Bulletin #8 Basic type rings i 
DC Send me information about the Waldes Grooving Tool. 
i Name i 
| Title i 
i Company i 
i i 
i } 


City Zone iim 
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sistive loads of 10 amp at 125 volts a-c 


® and 5 amp at 250 volts a-c. Feature is 
SERVOSCOPE use of terminals that are integral with 
the contact supports, resulting in lower 

series resistance and, consequently, less 


heating even at maximum load. Switch 
velopment and PRODUCTION of requires only a few ounces of actuating 


SERVOMECHANISMS and force. It can be used for normally open 
or normally closed circuit control. W. L. 

PROCESS CONTROLS. Measures Maxson Corp., Unimax Switch Div., 460 

FREQUENCY RESPONSE, PHASE W. 34th St., New York 1. ; 
Circle . 25, Reader Inquiry Facility, page 23 

SHIFT 0.1 to 20 CYCLES SINE — 

WAVE, SQUARE WAVE, MOD- MOLDED V-BELT SHEAVES 


ULATED CARRIER, 50 to 800 Line of V-belt sheaves for light ma- 
CYCLES chinery drives are molded from Compo- 
; lene, a fibrous material which is molded 


to close tolerances under high pressure. 
SERV B Feature of the material is an extremely 
A FLEXIBLE SET of PRECISION ‘ , 


mechanical parts for quickly 


Test analyzer for use in de- 


coupling motors, synchros, poten- 
tiometers to form assemblies of 
Servo systems, regulators, com- 


putors. 


SERVO CORPORATION 
OF AMERICA 


DEPT. EM-6 wear resistant surface that is unaffected 
ME HVGS GAA, OY. by moisture, oil, and temperature. In ad- 
dition, material will not rust or corrode. 
Sheaves are stocked in sizes from 2 to 
6-in. OD, in %-in. gradations. Bore sizes 
are 44, 58, and % in., with or without key- 
ways. W. C. Products, Inc., 1748 Berke- 
ley St., Santa Monica, Cal. 
rcle No. 26, Reader Inquiry | ty, page 233 


BLOWERS 


Vane axial blowers are available with 
the following ratings: 400 cycles, 3 phase 
and single phase; 60 cycles, single phase; 
and 27% volts d-c. Speeds range from 
10,000 rpm to 3300 rpm, depending on 
pressure and volume requirements. Units 
are constructed of aluminum. Blower mo- 
tor is located within the air stream and 
thus is cooled by fan ‘blast. This arrange- 
ment makes it possible to run the motor 


“IMPROVED” MODERN PLATING 


IMPROVED’S highly efficient plating department is shown making 
overlay and inlay material for electrical bar contacts and for other parts 
where a bonded material is used. 

Here, many combinations of precious and non-precious metals are bonded 
together under extreme pressure accompanied by exacting scientific control 

and modern mass production techniques. Put 
IMPROVED’S quality-control methods to work 
for you. Your inquiries are invited. 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


ee The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 
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MERCURY AUTOMATIC CLUTCH 


ECON COU Um Se ss 


Check These Features 


|} Dependability 

(-] Smooth Pick-up 

() Overload Protection 

|_| Positive Drive 

[) Push Button Starting 

(_] Reduced Starting Current 


hase 
1ase; 
from 
g on |} Fully Automatic Control 
Jnits ae 

mo- |_] Low Voltage Protection 

and ’ 

nge- (} Reduced Maintenance Cost 


1otor ) Simplified Drive Design 


(_] Improved Power Factor 


If you have a drive problem, Mercury 
engineers will be glad to give you the 
benefit of their many years of experi- 
ence, without obligation on your part. 
Write today for your copy of 
Mercury Catalog EM-4. 


TEXTILE MACHINERY | DRY CLEANER 
ot 
4 
AS|P/ MERCURY CLUTCH DIVISION 
AUTOMATIC STEEL PRODUCTS, INC. 


CANTON 6, OHIO 
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at top-load condition and provides max- 
imum air volume and pressure. Illustra- 
tion shows 2-, 4- and 6-in. diam units. 
Intermediate sizes are also available. 
Stanat Tool & Machine Co., 47-28 37th 
St., Long Island City 1, N. Y. 
Circle No. 27, Ri t 
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DELAY RELAY 

Hermetically sealed delay relays, avail- 
able in a T6% envelope with a 9-pin 
base, can be supplied for all standard 
heater voltages, such as 6.3-26 and 115 
volts. Delays available range from 2 to 


—s sc ti‘(‘i‘S 


NEW GYROTEX BOBBIN 


“discovers” HOLTITEs 
TYPE “G" TAP SCREWS 


lite anh caption ans sani eae cane tease sean. 









NEW PRODUCTS DEMAND NEW METHODS 
Designed, engineered and produced by Formica, 

the Gyrotex Bobbin meets the strenuous require- 

ments of the new synthetic yarns. It stands up 





9 


under the tremendous pressures developed by 90 sec. Heater consumes approximately 2 
Nylon and Orlon. 


watts. Contact rating is 2 amp at 115 


; ; volts a-c, non-inductive. Relay is am- 
Formica Gyrotex Bobbins oa 
bient-compensated for temperatures from 


feature heads which are at- —50 to +70 C. Amperite Co., Inc., 561 
tached to the flange of the Broadway, New York 12. 





aluminum tube with Hol- “ircle Ne. 28, Reader Ir 22 ; 

tite-Phillips Type “G" Tap 

Screws and have no contact with the bearing or the ELECTRICAL DELAY LINES . 
barrel — eliminating closing of the BORE, or other ; : ; ; 
a iaietiied few te Rite, . Electrical delay lines are now available F 
for use in computers and other electronic =f 


CONTINENTAL CONTRIBUTES applications where delays are required 

The Continental Screw Company contributes to ranging up to 100 microsec. Features are: 
this Formica achievement in the textile field. Its low loss, temperature stability through 
Type "G" Tap Screws are stronger than ordinary the use of temperature-compensating ca- 
fasteners. Consisting of Phillips hardened (heat pacitors, and small size. Delay lines are 
treated) steel, they are self-tapping, with patented made to the customer's mechanical 
slotted points. They automatically eliminate expen- and electrical specifications. — Typ- 
sive tapping operations. 
CONSULT CONTINENTAL — and save 

When you have unusual fastening problems that 
call for fasteners engineered to the application — call 
in Continental. Get the facts. Write Department A. 
Continental Screw Company, New Bedford, Mass. 


Sin SINE. 


NRT 





« 





ical delay line has the following char- 
g AQoin@4aA@a Qa acteristics: delay time, 1.1 microsec; rise 
LBSBVOBWAAV’A - . time (from 10 to 90 per cent of step 

N es yy ‘P 2 f . ; ss fs ‘ al 
HOLTITE Cnginceted FASTENINGS INC. % 1904 function) 0.1 microsec; and bandwidth, 
Pr sot mate 2.0 mc. Attenuation is less than 1 db. 
q Characteristic impedance is 460 ohms. 
Containing 15 sections, the delay line 
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GREATEST ELECTRICAL INSULATION Nens SINCE FIBERGLAS 


BH Ilo 


FIBERGLAS plus SILICONE RUBBER 


Meet BH “1151”, a happy union of 
Silicone Rubber and Fiberglas for better, 
safer, longer electrical product opera- 


tion. 


After months of research and testing, 
BH “1151” Silicone Rubber Fiberglas 
Tubing and Sleeving is available to give 


you a truly superior electrical insulation. 


BH “1151” is a Class H insulation of 
braided Fiberglas yarns with a coating 
of Silicone Rubber. It features remark- 
able high heat resistance combined with 
permanent flexibility. Suitable for con- 
tinuous operation in a temperature 
range of —90°F. to 400°F., it will resist 
Spot temperatures up to 600°F. It has 
average dielectric strength up to 7,000 
volts, in rated grades, and exceptionally 
high electrical resistance. 


BH “1151” meets all applicable NEMA 
specifications for Class H insulations. It 
offers absolute freedom in bending and 
handling without loss of rated dielectric 
strength. It will not crack or craze, 
maintains its protection in bent posi- 
tions. Completely inorganic, it will not 
support fungus growth. 


Made in colors for circuit tracing and 
coding, BH “1151” is available in con- 
tinuous lengths for economy and con- 
venience. It may be cut in short lengths 
and will not fray or ravel. Write for 
complete data and samples for produc- 
tion testing. 


Address Dept. M-6 


Bentley, Harris Manufacturing Co. 


Conshohocken, Pa. 





*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp, 





IF YOUR PRODUCT CALLS FOR ELECTRIC HEAT... 


‘ ’ ‘ 


\A\\\( 


Ba ((( 


MEATING LIQUIDS 


Kass 


I) A. <i) 


... there’s a WATLOW HEATING UNIT DESIGNED FOR YOU! 


Wherever the job calls for dependable, efficient, clean controlled heat— 
there’s a Watlow Heating Unit of the right size, shape and capacity to do 
the job faster and better. 


a soLtos 


} 


Consult Us for Your Special Heating Problems 

A blueprint or pencil sketch of your next 
tough job will bring our prompt recom- 
mendations and quotations, without obligation. 


WRITE for FREE CATALOG— 
strip, band, cartridge, 
immersion units. 


Since 1922 — Designers and Manu- 
focturers of Electric Heating Units 


SS 


Here at Coto-Coil... 


. a completely separate assembly department performing 
all assembly operations allows winding machines to operate 
at full capacity at all times. Here all finishing operations are 
carried out, and step-by-step tests and inspections insure strict 
adherence to specifications. These modern production facilities, plus 35 years of 
experience, combine to make Coto Coils the first choice for engineered coils. Coto- 
Coil Company, 63 Pavilion Avenue, Providence 5, R. |. 


<C!lsy 


ee o 
Coto ‘<>’ Coils 
%o yr? 


Typical coil 
assembly operations 


weighs 5 oz. Dimensions are *%4 x % x 8% 
in. Gulton Mfg. Corp., 212 Durham Ave., 
Metuchen, N. J. 

ircle No. 29, Reader Inquiry Facility, page 233 


TOROIDAL COILS 


Toroidal coils can be provided to meet 
the high Q inductor requirements of 
miniaturized equipment. Both powdered- 
iron and continuous strip-wound core ma- 


terials are available, depending upon the 
particular application. Cased or uncased 
coils can be furnished. D & R, Ltd., 402 
E. Gutierrez St., Santa Barbara, Cal. 


le No. 30, Reader Inquiry Facility 


RHEOSTATS 


Four wire-wound, vitreous-enameled 
rheostat models, formerly produced only 
on order, are now available for imme- 
diate delivery. Rheostats are: Models G 
(75 watts),. P (225 watts), T (750 
watts), and U (1000 watts). All models 


a 


are furnished in a wide range of re- 
sistance values: 0.5 to 10,000 ohms for 
Model G, and 1 to 25000 ohms for Mod- 
els P, T, and U. Complete line contains 
10 sizes with ratings from 25 to 1000 
watts. Ohmite Mfg. Co., 4835 Flournoy 
St., Chicago 14. 
rcle No. 31, Reader 


SUBMINIATURE RESISTORS 


Subminiature wire-wound __ resistors 
have values from 20,000 ohms to 2 meg- 
ohms. Resistors are available with %4-in. 
diam and up, and lengths of 1% in. and 
up. Normal resistance tolerance is + 1 
per cent, but tolerances of + 0.5, 0.25, 
0.10, and 0.05 per cent can be provided. 
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UNIFORMITY ! 


plus lowest installed 


cost of any insulated 


wire termination ! 


Combination of AMP Automatic Wire Terminators and AMP 
PRE-INSULATED* strip terminals gives an all time high in 
precision and uniformity at lowest possible unit cost. 
All the advantages of solderless methods plus 
SPEED. No heat, no solder, no irons or flux, no 





cold joints; no separate insulation tubing. Yet tests 
prove AMP terminals superior in all respects: conductivity, 
tensile strength, resistance to corrosion, vibration and 
bending, heat, etc. Human error in terminal application 
is all but eliminated! Connections are free from R.F. 


Noise; safe for most critical applications. 


SEND FOR SPECIAL AUTOMATIC 
MACHINE CATALOG! 


_ THE ONLY AUTOMATIC WIRE 
TERMINATOR PROVEN BY 
YEARS OF CONTINUOUS SER- 
VICE! WRITE FOR A DEMON- 
STRATION IN YOUR PLANT! 





Shown here: AMP's PRE-INSULATED Diamond 
i) Grip terminal in strip form, U.S. Patent 

s # 2,379,567; #2,405,111; # 2,410,321; 
, # 2,468,169; other Patents Pending. Applied 
by AMP-O-LECTRIC Machine, U.S. Patent 
# 2,396,913; other Patents Pending. 





*Trade-Mark 


AMP Trade-Mark Reg. U. S. Pat. Off. 
NON-INSULATED AMP terminals and connectors can be applied at rates up to 4,000 termi- 


AIRCRAFT-MARINE PRODUCTS INC. 


2100 PAXTON STREET + HARRISBURG, PA. 
In Canada: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P.O. 
Toronto 15, Ont., Canada 


QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apt. 9 
Montreal, Quebec, Canada 
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Matched pairs or sets can be furnished 
with tolerances within + 0.02 per cent 
of each other. Variations of the design 
can be made to meet special require- 
ments. Daven Co., 191 Central Ave., 
Newark, N. J. 

No. 32, Reader Inquiry Facility, page 233. 


REINFORCED PLASTIC TUBING 


Reflin is a Fiberglas-reinforced tubing 
available for operation in temperatures 
between —60 and 230 F. Tubing has a 
tensile strength up to 35,000 psi and a 
flexural strength up to 65,000. Available 
in commercial quantities, Reflin is light 


sad S lA BILINE AUTOMATIC 


vo LTAGE REGULATORS weight and corrosion-resistant. Applica- 


tions include electrical conduits, coil 
tubes and cores, and housings for elec- 





Your electrical equipment is in many respects like a human being. It needs 


a well regulated diet to stay in the pink. Like most people, electrical equip- trical components. Tubing can be ma- J 
ment must have the right nourishment at all times to function properly. The chined with standard tools and methods. 
diet of electrical apparatus must consist of constant, unvarying input voltage. It is available in sizes ranging from 4 to 
Ever stop to think that many of your unexplained production headaches — 10-in. OD. and with wall thicknesses 

frequent burnouts, testing troubles, short lamp life and countless others ranging from 0.03 in. Reflin Co., 8525 

— may be traced to variations in line voltage? These headaches can easily Higuera St., Culver City, Cal. E 
be eliminated. STABILINE Automatic Voltage Regulators for every power Circle No. 33, Reader aati Facility, page 233 & 
requirement are available as package units for immediate, economical in- F 


stallation in existing power circuits to maintain constant output voltage re- UNIT PILLOW BLOCK & 


ardless of line or load changes. = 
. . Feature of the “SY” unit pillow block 


is the practically frictionless wiping ac- 
tion of the lubricant-retaining seal against 
the inner bearing ring. Other features in- 
clude: rotating flinger to exclude dirt, a 
collar with setscrews for easy installation, 
spherical outer ring compensation for 
initial misalignment, relubrication through 


LEARN THE IMPORTANT FACTS about automatic 
voltage regulation. See how it can help cure your 
production troubles and keep your equipment in 
the pink. Send for your free copy of STABILINE 
Bulletin $351. 





rue SUPERIOR ELECTRIC co, 2 & 
; co 


BRISTOL, CONNECTICUT 
1306 THURE AVENUE, BRISTOL, CONNECTICUT 


1 want to learn how automatic voltage regulation can help me. Please send 
my copy of STABILINE Bulletin S351. 


NAME 
POSITION 
COMPANY NAME 
COMPANY ADDRESS 
CITY 
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You can tighten it up 
and call it “HERMETIC” 








You can dye it 
ame and call it MINK 


but it’s NOT 






















but it’s NOT 


The dictionary says “hermetic” 
means made airtight by 
fusion or soldering. 


FUSITE GLASS-TO-METAL 
TERMINALS PERMIT A 
TRUE HERMETIC SEAL, 
QUICKLY, EASILY AND 
INEXPENSIVELY. 


rut FUSITE corporation 


6028 FERNVIEW AVENUE - CINCINNATI 13, OHIO 


Do You Need This 


Ta Naa 


TO PRODUCE FINISHED WIRE LEADS 


@ measured and cut in 22 
to 45-ft. lengths? 


@ insulation stripped one or 
both ends to 82 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 


automatic cycle. 


This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 
to 64% in. at one end and 8) in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 


ARIOS 


2741 S. 28th St. 
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tained without cutting strands or 


nicking solid wire. Insulation 
may be stripped from 2 in. up to 
814 in. at one end and 6 in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 


SJ appliance cords. 


Inexperienced help can handle 
an Artos without trouble. Set-ups 
are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete 


story—write now 
for Bulletin 40 
on the Artos 
Model CS-10; 


Automatic Wire Cutting and Stripping 


Milwaukee 46, Wis. 


Alemite fitting, and _ interchangeability 
with existing models. Applications in- 
clude use in conveying, and textile ma- 
chinery and light fans and blowers. Pil- 
low block is factory-sealed against dirt 
contamination and requires infrequent lu- 
brication. Shaft diameters range from 
1346 to 2154, in. SKF Industries, Inc., 
P. O. Box 6731, Philadelphia 32. 

Circle No. 34, Reader 


Inq liry 


Facility, page 233 


MILITARY TUBE SOCKETS 


Tube sockets meeting JAN require- 
ments are available with various types of 
insulation. One of the sockets illustrated 
contains Type MFE phenolic insulation 
satisfying MIL P-14A; the other, Grade 
L-48, steatite ceramic insulation satisfy- 


ing JAN 1-10. Contacts are made of 
silver-plated copper-base alloy, or, if de- 
sired, of phosphor bronze and beryllium. 
Terminals are hot tin-dipped. Shields and 
bases for JAN S-28 units are cadmium- 
plated steel; for JAN S-28 A and Amend- 
ment 1, nickel-plated brass parts are used. 
Methode Manufacturing Corp., 2265 W. 
St. Paul Ave., Chicago 47. 
rcle No. 35, Ré ry F 


SENSITIZED PAPER DISPENSER 


New Portagraph sensitized-paper dis- 
penser to speed up photo-recording oper- 
ations, has been developed. Completely 
light-tight with a cloth-protected ejection 


slot, dispenser is easy to load and has 
controlled ejection bar for delivering a 
single sheet whenever handle is flicked. 
Available in two sizes—the G23 for 8% x 
11 in. paper, and the G24 for 8%x14 
in. paper—the dispensers weigh 458 and 
5% Ib, respectively. Remington Rand Inc., 
315 Fourth Ave., New York 10. 

rcle No. 36, Reader Inquiry Facility, page 233. 


ELECTRONIC SYMBOL STAMPS 


Use of electronic symbol stamp kit re- 
duces drafting time. After making the 
necessary impressions on a lightly pen- 
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VERTICAL HOLLOW SHAFT 
MOTORS — Squirrel Cage — 3- 
phase—Drip Proof—High Thrust 
— Standard Reverse Protection 
Clutch —Up to 75 hp. (larger 
sizes built to order) 





Whether you’re looking for a small motor, large one, or a really big-capacity 
job, you can do no better than specify “ACEC.” For today’s ACEC electric 
motors — products of Ateliers de Constructions Electriques de Charleroi, of 
Belgium — are backed by 70 years’ designing and manufacturing experience, plus 
the facilities of 4 great, modern plants. Unexcelled in precision and dependability, 
they are built to give every possible satisfaction in service. 


Conforming strictly to NEMA SPECIFICATIONS, outstanding 3-phase 
ACEC units are now immediately available from warehouse stocks in the United 
States; and a network of ACEC Distributors and Service Shops, across the 
nation, is prepared to handle customers’ service needs promptly and efficiently. 


Shown here are three widely used types of ACEC pump motors. We shall 
be glad to send you INFORMATIVE BULLETINS on these — and on all 
other motors we manufacture. 


Whatever your requirements, write, wire, or telephone the nearest ACEC 
office or representative — or communicate directly with us in New York. Inquiries 
and orders receive immediate attention. 


TYPE P VERTICAL SOLID SHAFT 
MOTORS — Squirrel Cage — 3- 
phase—Drip Proof—High Thrust. 
900 to 3600 rpm. —% to 25 hp. 
(larger sizes built to order) 


... Integral Horsepower Electric Motors 
— NEMA —FULLY GUARANTEED 






Available in the following types: IMMEDIATE DELIVERY 


% Open Drip Proof Motors from New York, 
* Totally Enclosed Fan Cooled Chicago, Kansas City, 
Motors New Orleans, Dallas 
% Pump Motors (as illustrated) ond Los Angeles 
TYPE C FACE MOUNTED MOTORS — Squirrel Cage — : 
3-phase—Drip Proof —900 to 3600 rpm—% to * Adjustable Speed Schrage Motors warehouses 


50 hp. (larger sizes built to order). Standard or 
Long Shaft Extension. 


BELGIAN ELECTRIC SALES CORPORATION 


Main Office: ONE E. 53RD ST., NEW YORK 22. N.Y. © PLAZA 8-3105 
Los Angeles ¢ San Francisco e Chicago « Kansas City e Cleveland 
BRANCHES Houston e New Orleans e Pittsburgh « Louisville e Washington, D. C. 
AND AGENCIES Youngstown e Savannah e Montreal « Puerto Rico e Mexico City 
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NEW EASY WAY TO 
SELECT THE RIGHT PUMP 


FOR THE JOB 


OPERATING DATA | macuss | PUMP MOUNTINGS PUMP FEATURES 
| CAPACITY |, ; ; ce} ii : 
| fe foik if gi 
shige alt: a aes ciled layout, draftsman has only to draw 
a a ae ee Ga Sele eee oe — connecting lines. All symbols comply 
with American Standards Association rec- 
ommendations. Twenty-four stamps are 
included in each kit. Each stamp is 
mounted on %-in. thick plexiglass and 
is identified by imprints of the symbol on 
all four edges of the mount. Special de- 
sign symbols can also be supplied. John 
Griffin Co., 2157 James Ave., St. Paul 5, 
Minn. 
No. 37, R 


A R-F COIL FORMS 
es 


R-F coil forms, made of Mycalex 410, 
are now supplied to customers’ specifica- 


TUTHILL PUMP tions in many shapes. Coil form features 
— a thin wall that tapers down to a thick- 


ness of only 0.15 in. and which is bonded 
GUIDE Helps You | 
Find the Answer 


your application, Tuthill engineers have developed this revolu- 


To save you time and trouble in selecting the pump best-suited to | | A 


tionary new Pump Guide. Here, in one easy-to-use chart, is a sdamaniedh 
volume-full of information on the complete line of Tuthill Pumps. 

At a glance, it shows you the to a metal insert. Injection molded, coil 
has all the electrical and mechanical prop- 
erties that characterize glass-bonded mica 
built, together with performance insulation, including high dielectric 
strength, low-loss factor, toughness, and 
are resistance. Maximum safe operating 
mounting styles and distinctive fea- temperature of Mycalex 410 is 650 F. 
Mycalex Corporation of America, 30 
; Rockefeller Plaza, New York 20. 
Hydraulic, Coolant, to your need, rather than the need iets die tie Reader Wandin Senile 
Oil Burning, to the pump. 


Circulating and Copies of this helpful guide are 
Transfer Service. 


services for which each model is 


Te rth Z 
Displacement Pumps 


serve Industry in . 
Fe ae Er Per tures that enable you to fit the pump 


characteristics, types of packing, 


nooe 23 
page <5 


HIGH-STRENGTH ADHESIVE 
Adhesive A-6 is the latest in a series of 
new thermosetting resin compounds. It 
yours today—there’s no obligation. requires only contact pressure for joining 
and cures at room temperature. A-6 is 
suited for many hard-to-bond metals, in- 
cluding the joining of aluminum to alumi- 
TUTHILL num. It has also been used in bonding 


* 5" eB TUTHILL PUMP COMPANY other rigid materials to themselves and 


now available on request. Write for 


to each other, including plastics, glass, 
xi eee es eee eR rd and hard rubber. Curing may be accom- 
plished in 1 to 36 hr, depending on tem- 
perature applied. Bonded materials can 
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. | Gaylord 


Boxes 


yi Deliver Your Product. 
,.. | Safe and Sound 


d, coil § It’s the unseen quality 
I prop- fj that gives you the extra 
d mica | 


margin of safety in 


a » Manufacturers who know the sales value and economy of safer 
ss, an . * 
erating | rival of their products prefer Gaylord Boxes. 













650 F. &§ ° ° ° 
-a. 30 | Tough enough to take the roughest kind of handling, these protective 
containers stand between your product and possible damage in shipping. 
je 233 
Ask the Gaylord Sales and Service office nearest you for proof of the 

/ ° . 

. advantages of Gaylord Boxes engineered to your specific needs. 
eries 0 
nds. It 

joining 

A-6 is 
als, in- GAYLORD CONTAINER CORPORATION 
» alumi- General Offices: ST. LOUIS 
yonding 
ves and 
;. glass, 

Peso CORRUGATED AND SOLID FIBRE BOXES ¢ FOLDING CARTONS e KRAFT BAGS AND SACKS ¢ KRAFT PAPER AND SPECIALTIES 
on tem- New York e Chicago « San Francisco « Atlanta « New Orleans « Jersey City « Seattle « Indianapolis « Houston « Los Angeles « Oakland « Minneapolis « Detroit « Columbus 
‘als can Fort Worth « Tampa e Dallas « Cincinnati « Des Moines « Oklahoma City « Portland e Greenville ¢ St. Louis « San Antonio « Memphis « Kansas City « Bogalusa e« Chattanooga 
als Ce Milwaukee * Weslaco « New Haven e Amarillo * Appleton « Hickory « Greensboro « Sumter « Jackson » Miami « Omaha « Mobile « Philadelphia « Little Rock « Charlotte « Cleveland 
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MATERIAL PROBLEM 


GOT YOU WORRIED? 


Consider Felt—the Material that’s 
Solved Thousands of Problems 


For instance, we can Sie you with FELT as 
oe a young girl’s whisper fs i 1C28).. or as buen 
va and hard as a loan shark’s heart. ) 


It i 
fh 


or shade in the full range 
~ eto white, 
You can order it in any thickness, 
any consistency, any size, » =75)- any shape. 
We will cut it for you to seen your most 
. size-and-shape requirements. 


r, if you prefer, we will ship it - 


to you by the roll, by the square yard, 


JzA_g _ovin strips 


The FELTERS COMPANY ~ 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 11, MASS. 


Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


Name & Title....... 
Company....... 
Address... 

City & State... 


be assembled immediately after applying 
A-6. Shear tests often exceed 3000 psi 
at room temperature and 2500 psi at 
elevated temperatures. A-6 contains no 
volatile solvent and does not shrink, swell 
or creep. Because it is a polymerizing, 
two-component system, consisting of a 
viscous paste and curing agent, close 
control over bonding is possible. Adhesive 
is available in pints, quarts, gallons and 
five-gallon pails. Armstrong Products Co., 
P.O. Box 1, Warsaw, Indiana. 

Circle No. 39, Reader Inquiry Facility, 1 


ELECTRIC BRAKE CALCULATOR 

Electric brake and clutch specification 
calculator can be used to determine size 
and specifications of electric brakes and 
clutches required for various types of 
industrial machinery. Included in the 


WARNER : 


data furnished are: stopping and start- 
ing time; mounting specifications; per- 
formance curves and formulas; torque 
ratings; and heat calculations. Calculator 
is available without cost. Warner Electric 
Brake & Clutch Co., Beloit, Wis. 

Circle No. 40, Reader Inquiry Facility, page 233 


HAMMER-DRIVEN RIVET 


Latest addition to a line of small ham- 
mer-driven blind rivets has a %-in. diam. 
Rivet is installed merely by tapping home 
a pin with an ordinary hammer; no buck- 
ing or special tools are required. Driving 
the pin causes prongs at the end of the 


_— 
ae 
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ae Butectre Dynamic motors were originally engi- 
; per- neered to withstand the terrific twisting and tossing, 
orque ff the gruelling sustained performance that go with use 
— E aboard submarines and surface ships. Today’s E.D. 
E industrial motors inherit this ruggedness and staying 
> 233 f power. They are built to outlast other motors—in the 
: roughest, toughest jobs you can give them. 
Their powerful construction resists stress... pre- 
Pe vents twisting and distortion. Husky cast frames as- 
home sure rigidity and combat corrosion. Special care and 
buck- superior insulating materials go into the WINDINGS 
a 
ie ao Industry has learned ... “the heart of the motor’... to assure many added 


what marine engineers years of dependable, low-cost operation. 
h k . 1880 Can you profit from this extra strength and dura- 
ee eee, ee bility in E.D. motors? All standard enclosures... 1 to 


ELECTRO DYNAMIC 250 h.p. Write for literature today. 
builds great motors E.D. also makes a complete line of Direct Current 


Motors and Generators. Literature on request. 


ELECTRO DYNAMIC: Division of General Dynamics Corporation + Bayonne, New Jersey 
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if we-can make your 


If you use parts like these (up to 14” dia. 
and to 11%” length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on-time de- 
liveries to meet your pressing defense 
work schedules. We have something 
unique back of that claim... 

OUR QUOTE IS LOWER BECAUSE NOBODY HAS 
WHAT WE HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method. . . our MULTI- 
SW AGE Method. 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and éJiminating 


scrap, this saves a large part of the cost 
by other methods. 

FAMOUS USERS PROVE IT For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
the money-saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 

WHAT WE CAN MAKE Our Bead Chain 
MULTI-SWAGE Method permits parts 
to be beaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed 14” dia. or 1%’ 
length. Catalog shows many Standard 
Items available in small quantity. Speczal 
Designs must usually be ordered in lots 
of a half-million or more, unless they 
are frequently re-ordered. 


GET COST COMPARISON! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 


tet BEAD CHAIN make it by the 


MULTI-SWAGE 
METHOD ,* 


a 


| want this Catalog-Data Folder 


The Bead Chain Manufacturing Co. 
13 Mountain Grove St., Bridgeport, Conn. 


Name, title 
Company. 


Address 


rivet to expand against the back sheet 
and form a permanent blind head that 
draws panels tightly together. With the 
pin driven flush, the outer head has a 
neat finished appearance—there are no 
stems to trim off or file, and installation 
requires no pulling, twisting or exploding. 
Rivets are available in modified brazier 
or 100-deg countersunk head styles, with 
grip lengths from Me to 1349 in. Southco 
Div., South Chester Corp., 1418 S. Penn 
Square, Philadelphia 2. 
e No. 41, Reader Inquiry 


SOLDERING TIPS 


Interchangeable thread-in unit, known 
as Elkaloy Tiplets, consists of three solder- 
ing tips designed to thread into a single 
heating unit which, in turn, fits into a 
handle. Unit consists of No. 535 thread- 
in heating unit and the following three 


tips: No. 331 pencil tiplet, No. 332 offset 
tiplet and No. 333 chisel tiplet. Tips may 
be interchanged and replaced without dis- 
carding the heating unit. Cork bushing 
on soldering handle eliminates need for 
an extra handle rest, because it keeps 
handle tilted at 10-deg angle when not 
in use. Ungar Electric Tools, Inc., Du- 
commun and Gray Sts., Los Angeles 54, 
Calif. 
No. 42, Re 


BRAKE DEMONSTRATION UNIT 


“Desk-top” demonstration unit for 
electric brakes and clutches reproduces 
in miniature the exact action of electric 
brakes and clutches for industrial ma- 
chinery of all types. Demonstrator is 
approximately the size of an automobile 


battery. Among the clutch-and-brake ap- 
plications demonstrated by the pushbut- 
ton unit are: control range, stop and 
start speeds, torque range, and simplicity 
of maintenance. Demonstration unit was 
designed so that Warner field personnel 
can make on-the-spot recommendations 
to industrial users. Warner Electric Brake 
& Clutch Co., Beloit, Wis. 
No. 43, Reader Inquiry Focilit 


SLOT INSULATING MACHINE 


Automatic slot insulating is made pos- 
sible by the Globe automatic insulating 
machine. Individual insulators, automat- 
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offset Fair weather or foul, when you flip a 
s may 


it dis- | | a light switch you expect light. You take 
ishing ‘| UiEe it for granted. Actually, like a touchdown 
d for | ‘ft peat in football, the result is the triumph 
keeps eal 


- ae of teamwork in electrical apparatus. 
, Du- 


5 54. 7 : i 3 The power company is the captain. 
ah The players include the manufacturers 
Hh of generators, transformers, switch gear, 
Th W af ae sh lO ; and electrical fixtures. But an unseen 


. a <a, oe ‘ i a ' essential called Synthane is present, too. 
<< d . a ‘ ; fit : “ 
»duces ; 


1 chal 7a ‘ | 1 Synthane is a laminated plastic. It is 

1 ma- #9 a Ta an excellent electrical insulator. It is also 

7 4 , | . a mechanical material that combines 
ei light weight and strength, a chemical- 


resistant material that machines easily. 


Send for the complete Synthane Catalog. 
Then, if you find Synthane a material 
you can use, we will be glad to help you 


fabricated parts. Synthane Corporation, 


| a Hee with design, sheets, rods, tubes or 
= 25 River Road, Oaks, Pennsylvania. 


Insulator (left) made from Grade X 
Black Synthane for Square D Company 
’ itch f 
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Synthane. Both parts require good 
electrical characteristics. 
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Threaded Core Advantages 


greene 
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jetail 
fa Gere information-—Weite for 
: cifle Cos designs and oo 
Technical Bate be EMS652. 
bg cal Gata Booklet “En: 


gineered 
Emese. nadie Cores” Ne. : 


special 


rd ces) a) 
THAN ANY OTHER 


shallow thread 


1. Reduced cost per core 
2. Smaller assemblies (less space necessary) 


3. Simplest IF transformer core design 
4. Higher ‘‘Q” by elimination of metal inserts 


5. Hexagonal hole design permits top tuning 

6. Saving of critical material 

and Radio set designers are consider- 
ing the advantages of the Threaded Core. Where Threaded 
Core substitutions for Insert Cores are indicated as more 


practicable design, greater economy, stability and better 
performance have _ Part and labor cost 


reductions can easily be visualized through the elimina- 
tion of brass screw inserts and simplified assembly. 
Threaded Iron Cores are blank-formed with screwdriver 
slots or hex holes. The blank is then externally threaded 
on a centerless thread grinder. Your threaded core self- 
taps itself through the serrated paper coil form. 
Threaded core permeability is effected by the type of 
threads selected. The table illustrates the advantages of 
selecting finer and shallower threads. 


Television, Electronic 


Diameter Tolerance 
vs. Permeability 


The permeability of a 
threaded core is con- 
trolled by varying the 
outside diameter. 

oO. D. Permeability 
tolerance tolerance 


+0.001 in. 
+0.002 


PERMEABILITY 
vs THREAD FORM 
Per Cent 


Thread Form Change 


MUR 20 pitch m2 + 
e 


(NE 28 pitch -14 


32 pitch -13 


Tt 28 shallow pith -7 
-6.5 


32 shallow pitch 


The “Q”’ potential: 
permeability drop during threading usua 
highest “Q"” as smaller coils (less copper 


to achieve the given inductance. 

Threaded Core Size and Strength 
| strength is attained in the Threaded Core 
f finer threads because of the effective 
larger diameter. The ratio of length to diameter shall not 
be less than 1¥, to 1, nor more than 4 to 1, for economical 
core design. (Standard Diometers: 0.159; 0.181; 0.238; 


0.249; 0.304.) 
Radio Core Quality Control 


All Radio Cores manufactured, are produced with spe- 
cial attention to both mechanical and electrical tol- 
erances resulting in lower incoming inspection an 


assembly costs ton the part of the customer. 


+4% 
+2% 
Threaded Cores having the least 
lly provide the 
) are required 
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No. 44, Reader 
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AMPLIFIER 


Model -36 

designed — carrier-type amplifier, 
rep Pig Me inting in a 19-in. rack, 
designed for use a ane oa 
direct-writi ; : 1e Brush magneti 
oe a oscillographs in eae 
alii eee strains up to 100 cps 
oii — xy the use of resistance- 
peratures See Pressures, tem- 
may be saan accelerations and forces 
when sensed ee with these instruments 

ed with the appropriate pickup 
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2269 


Carbon 
Pile Regulator 


ASHLAND 


Aircraft Piston 


Air Connector 


THOMPSON PRODUCTS 

has progressed with the automotive 

and aviation industries. Hard-to-make 

precision parts — that must be strong yet 
lightweight, must withstand extreme heat and 
require a minimum of machining and finishing — 


are specialties at Thompson Products. 


Illustrated here are some of the products of 
Thompson’s Light Metals Division — high pressure die 
and permanent mold castings that have aided aviation advance. 


Ferrous castings are being replaced by more efficient light 


alloys of aluminum and magnesium. Thompson’s creative 


engineers will gladly put their many years of 
experience to work for you by showing where and 
how you, too, can simplify your operations with 


light metal castings and save on costs. 


ROAD CLEVECAND 2. OF 10 





device. Model BL-360 was designed for 
use with the SR-4 120-ohm strain gage, 
but may be used with any gage with 
resistance values from 50 to 1000 ohms, 
Provision is made for operating one to 
four active gages. Measurable range of 
instrument is 10 to 40,000 microinches 
per in. with one active gage. Sensitivity 
is increased 4 times by the use of four 
active gages. The control panel contains 
a ten-step attenuator, terminals for con- 
nection of strain gages, calibration re- 
sistor holder, resistance and _ capacity 
bridge balance controls, gain controls and 
pen centering control. The amplifier 
contains a 2000-cycle bridge-energizing 
oscillator, high-gain a-c amplifier, phase- 
sensitive discriminator and d-c output 
amplifier. Provision is made to permit 
the use of the d-c output amplifier sec- 
tion as a separate unit. An input jack is 
supplied for this purpose. The Brush 
Development Co., Instrument Div., 3405 
Perkins Ave., Cleveland 14. 


No. 45, Reader Inquiry Facility, page 233 


he Least Expensive ELECTRONIC WINDING TESTER 


..- Most Effective 
Mountings You Can Buy! 


LORD, of couse! 


Portable electronic winding tester is 
sensitive enough to detect a single shorted 
turn of No. 40 AWG wire. Instrument 
is designed to detect faults in and to 
prevent breakdowns of electrical motors 
and generators, coils, and similar elec- 


The use of Lord Mountings and Bonded-Rubber 
Parts in every field of automotive transportation re- 
sults in longer service life and greater economy of 
operation. And as a bonus 


Lord Mountings 
improve operator and passenger comfort. Hundreds 
of Designers and Engineers of transportation equip- 
ment have consulted profitably with Lord Engineers 


trical equipment. Known as the PMD 
Tester, it enables the user to detect 
quickly the location as well as the nature 
of an electrical fault in any type of wind- 
ing. Presence and location of open cir- 
cuits, shorts to ground, shorts between 
phases or between turns, reversed ter- 
minal connections, wire breakage, and 


for experienced and field-proved advice in isolating 
shock and vibration. They draw from over 27,000 
Lord Vibration-Control Mountings designed to meet 
specific requirements. 


If you manufacture any of the following trans- 

portation equipment or supply component parts or 
assemblies, Lord Engineering can help you: 
Railway Cars and Locomotives . . . Trucks and Buses .. . 
Airframes and Aircraft Engines . . . Earthmoving, Farm 
and Road Machines . . . Air Compressors . . . Air Condi- 
tioners . . . Engine Generator Sets . . . Communication and 
Signal Equipment. 

Lord Mountings are protecting the performance of 
many more transportation units. 


material defects can be quickly located. 
Tester can be used with equal sensitivity 
on both a-c and d-c devices. Unlike con- 
ventional testers, which require that the 
windings be energized for testing pur- 
poses, PMD test probes generate their 
own field in the probes. The field oscil- 
lates at 800 cycles instead of at the usual 
60 cycles. This results in the high sen- 
sitivity making possible the detection of 
a single shorted turn in a winding. Rod- 
like single probes are used to test dis- 
tributed windings. Field coils and squirrel 
cage rotors are tested with double probes. 
Tester consists of a portable case con- 
taining a power supply unit, a vacuum- 
tube oscillator, a regulator and rectifier 
circuit, and a calibrated meter. Columbia 
Technical Corp., 5 E. 57th St., New 
York 22. 
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FOR CONSULTATION WRITE OR CALL— 


BURBANK, CALIFORNIA 

233 South Third Street 
ROckwell 9-2151 
CHarleston 6-7481 


CHICAGO 11, ILLINOIS 


520 N. Michigan Ave. 
Michigan 2-6010 


DALLAS, TEXAS 


1613 Tower Petroleum 
Building 
PRospect 7996 


DAYTON 2, OHIO 


238 Lafayette Street 
Michigan 8871 


DETROIT 2, MICHIGAN 
7310 Woodward Ave. 
TRinity 5-8239 


NEW YORK 16, NEW YORK 
280 Madison Avenue 
Murray Hill 5-4477 


PHILADELPHIA 7, PENNSYLVANIA ERIE, PENNSYLVANIA 


725 Widener Building 1635 West 12th Street 
LOcust 4-0147 2-2296 


HEADQUARTERS FOR 
VIBRATION CONTROL MOUNTINGS Humidity testing cabinet with a 27 
- ++ BONDED RUBBER PARTS - cu-ft working area supplies relative 


humidity between 20 and 95 per cent 


HUMIDITY TESTING CABINET 
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ent JAN-C-76 SRIR APPROVED 105°C 
to 
tors 
~ It’s a fact and here’s UL 
sae why! First, Chester quality JAN-C-76 SRRF APPROVED 90°C 
od. control engineers certify every phase 
vie of manufacture from raw material to ; | 
— finished product packed for shipment. / ? 
ter- No detail is too small or unimportant ‘ | 
and to merit their full attention. Second, i UL : 
quality in turn governs production— { JAN-C-76 SRHV APPROVED 80°C 
not a single foot of Chester wire or > 
cable is ever “hurried through” to meet Ex 
a shipping date or heavy schedule. | } 
Extra shifts, not faster production is (| > euntaind 
the method used to break bottlenecks ‘ | LDED 
at Chester. | JAN-C-76 WL WIRES & CABLES 
nol | This two way quality control is just ' 3 
ivity one of many important reasons why c ee 
con- electrical and electronic men, in in- | , 
the creasing number, specify Chester wire “ ° 
pur- § and cable for an extra measure of FLEXIBLE CORD NSTUAENT WIRES 
their fj reliability. Why not check your re- 
oe : quirements with Chester today. _ 
sua 
sen- ; 
mn of § FOR EVERY APPLICATION — 
Rod- | oe TV LEAD-IN WIRES COAXIAL CABLE 
dis- JAN-C-76 Wires © 80°-90°-105°C 
nirrel Hook-Up Wire ¢ Shielded Wire and Cable 
obes. Flexible Cords * Coaxial Cable ¢ Television SPECIAL WIRES 3 
con- § Lead-In Cable * Gas Tube High Tension & CABLES TO 
ae Cable © Oil Burner Ignition Cable ¢ Blast- COMMUNICATION “SP” = SPECIFICATION 
oubia ing Wire * Thermostat Cable * Bell and WIRES & CABLES 
Nese Office Wire * TW Building and Fixture Wire <Y Pa retin 
SreR CABLE CORP Rayon Pina 
: Plasticote - write for 
. CHESTER, NEW the new Catalog today 
a 27 
a MANUFACTURERS OF QUALITY WIRE AND CABLE FOR EVERY ELECTRICAL’ AND ELECTRONIC REQUIREMENT 
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the unique speed reducer 


, ese 


Coiled strip stock in any width ... when you need it and at 
lower cost! That’s what shops equipped with Yoder Rotary 
Slitters are assured. For with these dependable machines, 
the delays and higher costs of special width stock are elim- 
inated. Mill-width coils (always more readily available) may 
be slit to requirements on a moment’s notice. 

In designing machines to fulfill such a key assignment, 
The Yoder Company must naturally exercise extreme caution 
in selecting so vital a component as a speed reducer. And it 
certainly does! No. 2,2% and 3 sizes (two are illustrated) are 
equipped with compact, horizontal, Winsmith (pat.) Differen- 
tial Gear Reducers... unique among speed reducers! 

The heart of this design is a 6-gear planetary element, 
free within its housing to float into the most equalized load 
distributing position. Even wear, automatic compensation 
and alignment, smooth, enduring operation are thus assured. 

For requirements within the 1/100 to 85 hp range, with 
ratios from 1.1:1 to 50,000:1, Winsmith is the name most 


remembered. Information in “Save through Standardization” 
folder. Write. 


in the temperature range between 35 to 
185 F. Temperature regulation is con- 
trolled by means of a hermetically sealed 
refrigeration unit and an electric heating 
system which quickly lower or raise in- 
terior temperatures to the precise degree 
required. Condensation is eliminated 
through the use of a high-capacity con- 
densing system which, in effect, anti- 
cipates and prevents the forming of con- 
densation on the equipment being tested. 
Standard features of the unit are a glass- 


viewing panel with built-in wiper, two 
stainless-steel hand hole ports, vaporproot 
interior light, forced air circulation, and 
adjustable shelf brackets. In addition, 
6 electrical leads provide connections to 
electrical equipment under test. Switches 
for circuits controlling temperature and 
humidity are mounted on an externally 
locked control panel with pilot lights for 
each circuit. Optional equipment in- 
cludes a_ time-schedule control system 
which will pre-set dry- and wet-bulb 
temperatures, and thereby vary the rela- 
tive humidity progressively in any de- 
sired sequence. Murphy & Miller, 1326 
S. Michigan Ave., Chicago. 
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COUNTER AND TIMER 


Model 550 provides a direct reading of 
elapsed time between any two events and 
of the number of events occurring during 
a given time interval. In addition, it 
provides a means of measuring low fre- 
quences. Time intervals over a range of 
10 microsec to 1 sec can be measured 
directly with an accuracy of + 10 micro- 
sec. Events occurring either regularly or 
with random distribution at rates of from 
20 to 100,000 events per sec can be 
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DESIGN POTENTIALS 























Iwo 
‘oot 
and 
ion, 
; to 
‘hes 
and 
ally 
for 
in- 
tem : j 
yulb 
ela- 


| eulth Gine and Aluminum 
| DIE CASTINGS 


Sea 
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— Time after time it is a distinct advantage to a designer to 
ring be able to ‘free wheel” over his paper to produce an ir- 


yh regular part design like the one here illustrated. 


ze of The Madison-Kipp die casting process is ideal for pro- 


ured ff ; a ; i : 
Acian ducing such “special shapes” and offers great design 
ly or § flexibility without cost penalty. 

from § ‘ - . ° 

, be Please send all inquiries to our home office in Madison, 


Wisconsin. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 10, WIS., U.S.A. 






© Skilled cu DIE CASTING Wlechanics 


ANCIENS ATELIERS GASQUY. 31 Rue du Marals, Brus- J , , , 
sels, Belgium, sole agents for Belgium, Holland, France, (i e eT Teed Le Vale) LITA 
and Switzerland. 


WM. COULTHARD & CO. Ltd., Carliste, England, sole ee MILD 
agents for England, most European countries, India, Aus- oF, A [~ *, NT mit: 





tralia, and New Zealand. 
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MATERIALS 
ENGINEERING 


hints for molding metal inserts 
in ACE HARD RUBBER... 


It takes no less than 70 pages in the new Ace 
Handbook to cover the amazing versatility of 
Ace Hard Rubber! For instance, you'll find a 
choice of many different compounds .. . tensile 
strengths to 10,000 psi, dielectric strength over 
600 v/mil, heat resistance as high as 300°F., 
water absorption as low as 0.04% ... in molded 
parts, sheets, rods, tubes and linings . . . with 
complete (among world’s largest) facilities for 
design, molding, extruding, finishing . . . for 
thousands of applications. Always check your 
Ace Handbook when selecting materials for 
today’s production and tomorrow's plans. It's 
free—write today. 


100th 


sweat" American Hard Rubber Company 


93 WORTH STREET + NEW YORK 


counted. The basic error is + 1 event, 
thus at maximum range accuracies of 
0.001 per cent are possible. The period 
of frequencies from 0 cps to 100,000 cps 
can be obtained with an accuracy of + 10 
microsec. By the use of auxiliary photo- 
cell attachments interval between two 
separate light flashes may be timed, or 
the duration of a light flash or a dark 
period may also be determined with an 
accuracy of + 10 microsec. Instrument 
has many applications, including use as 
an electronic tachometer or as a multi- 
purpose general laboratory instrument. 
Model 550 requires a power input of 
approximately 200 watts, 117 volts + 10 
per cent, 50-60 cycles. Dimensions are 
approximately 21 x 20x15 in. Weight is 
120 Ib. Berkeley Scientific Corp., 23rd 
and Wrights Ave., Richmond, Cal. 
e No. 48, Reader Inquiry Facility, pax 


TACHOMETER HEADS 

Series 56M heavy-duty tachometer 
heads are designed to measure speeds 
between 200 and 10,000 rpm. They are 
designed to withstand overspeeds of 2 to 
10 times without damage. Heads can be 
used with tachometer indicators, record- 
ers or controls to measure speeds of 
metal-working machines and _ similar 
equipment. All working parts and _ter- 


minals of Series 56M are enclosed, as a 
protection against dirt, abrasives, and 
splashing liquids. Electrical connections 
between the head and speed indicator 
can extend up to 1000 feet or more, and 
provisions are made for employing con- 
duit or armored cable. Connections to 
the head, which can be mounted in any 
position, can be made from any one of 
four approaches. Permanent lubrication 
for an extreme temperature range is em- 
ployed throughout. All heads of the same 
type number are interchangeable. Metron 
Instrument Co., 432 Lincoln St., Denver 
9, Col. 

Circle No. 49, Re 


MEASURING BRIDGE 


Type Z measuring bridge, small enough 
to be carried in a coat pocket or brief- 
case, is designed as a substitute for a 
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The near-perfect dimensional sta- 











) bility and high arc resistance of the 
* molded Plaskon Alkyd insulator and 
0 mounting case permitted more com- 
r pact design in this fractional-h.p. elec- 
k tric motor by El Ray Motor Co., Inc. 
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Design more compact electrical assemblies! 
Look into the advantages of superior dielectric strength 
and high dimensional stability of molded Plaskon Alkyd! 
a 
. Here’s an example of how the ex- over-all dimensions. Furthermore, 
- ceptional insulating properties of parts endure unusual temperature 
d parts molded of Plaskon Alkyd ranges with no tendency to arc 
3 have made outstanding improve- or rupture. You can make greater 
“a ments in a wide number of prod- savings with Plaskon Alkyd, too. 
ie ucts. Plaskon Alkyd has excep- Faster molding at reduced pres- 
of tional dimensional stability. You sures means greater productivity 
= can design parts to precise specifi- per mold cavity. 
a cations. Moldings have been held If you manufacture motors, 
as to tolerances as close as .0002”. starters, meters, switches or any 
a The superior arc resistance of products demanding superior elec- 
“ Plaskon Alkyd gives you an extra trical properties, learn how you 
margin of safety. This permits can use molded Plaskon Alkyd 
; you to design more compact elec- to improve your products and 
' trical assemblies by incorporating profits. Write Dept. E-62 for 
’ smaller clearances and reduced further information. 
gh 
ef- 
? PLASKON DIVISION 
INSIST ON 
Libbey « Owens « Ford 
| Glass Company 
1 Toledo 6, Ohio 
MOTOR PLASKON District Offices: Boston e Charlotte, N. C. 
STARTERS ° take + tees bee 
Milwaukee New York e Philadelphia 
Washington, D. C. 
Manufacturers of Molding Compounds, 
FOR SUPERIOR ELECTRICAL PARTS Resin Glues, Coating Resins 
In Canada: 
Canadian Industries, Ltd. « Montreal, P.Q. 
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STEELE 


solves a 


tough contact problem 
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This special coin silver commu- 
tator was developed by Kirk- 
wood to solve a difficult con- 
Tole Mm Jeol) (MMM ating 
control mechanism of a diesel 


engine. 


Perhaps we can solve YOUR 
problem next. Our engineers 
will work with you to develop 
new applications or new types 


of commutators to fit your need. 


Send prints for estimate. 
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fo K\RKWOOD 


COMMUTATOR CO. 
Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 


W heatstone bridge. Range of the Type Z 
is 0.05 to 50,000 ohms over six ratios. 
Its power supply, a standard flashlight 
battery, is contained in the case. Instru- 
ment is accurate to within approximately 
+ 1 per cent. Designed to measure d-c 
resistance, bridge can be used to measure 
d-c and a-c current by means of an 
auxiliary plug-in buzzer and headphone. 
Supplied with the bridge are a 4.5-volt 
battery and a galvanometer. Herman H. 
Sticht Co., Inc., 27 Park Place, New 
York, 7. 

rcle No. 50, Reader Inquiry | ty, poge 233 


TIMER 


Model T100 timer is designed to meas- 
ure elapsed time in 409 min. Model 
T100 will operate with all Nuclear scal- 
ing instruments, as well as with similar 
scalers of other makes. Timer operates 





a 


on 110-volt, 60-cycle current. It can be 

quickly reset to zero when counting is 

completed. Dimensions are 3%8 in. high 

by 35s in. wide by 4 in. deep. Nuclear 

Instrument & Chemical Corp., 229 W. 

Erie St., Chicago 10. 
No. 51, R« 


ELECTRONIC WATTMETER 


Designed to provide accurate power 
measurements, Model 109 employs an 
amplifier to drive the potential coil of 
a dynamometer wattmeter. Its input 
impedance of 500,000 ohms eliminates 
errors due to potential coil current. 
Sensitivity of wattmeter enables measure- 
ments to be made of low-level circuits or 
those with only a small test potential. 
Having a frequency response of 20 to 
3000 cps, meter can measure all power 
frequencies and their harmonics, non- 
linear circuits with harmonics, and low 
audio frequencies. Ranges of 300, 100. 
30, 10, 3, 1, 0.3, 0.1, and 0.03 watts are 
provided; full-scale accuracy is within 
2 per cent. Maximum permissible cur- 
rent is 1.0 amp, with external shunts 


ne 
2c rors 
warenere® 


.- - for high temperatures 
.-. for high frequencies 
..- for high voltages 


R/M Teflon tape is made by Ray- 
bestos-Manhattan, Inc., of Du Pont 
Teflon. This tough, flexible tape pos- 
sesses characteristics that are unique 
in one material and that recommend 
it for a variety of uses in the elec- 
trical insulating field. 

R/M Teflon tape has excellent elec- 
tric properties even at high voltages 
and high frequencies. It leaves no 
carbon residue along a discharge 
path and shows good arc resistance. 
It is practically inert chemically, has 
zero moisture absorption, and resists 
weathering. 

R/M Teflon tape has unusual heat 
stability and has been successfully 
and continuously used on electrical 
equipment at 482°F. without dam- 
age. Toughness, impact resistance, 
and ability to stretch make R/M 
Teflon tape an ideal material for 
insulation. 

A descriptive folder on R/M Teflon 
products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetra- 
fluoroethylene resin 









R/M TEFLON 
PRODUCTS 


include 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. 


Bridgeport, Conn. « Passaic, N.J. 
Crawfordsville, Ind. 
Peterborough, Ontario, Canada 


RAYBESTOS-MANHATTAN, INC. Manufacturers 
of Asbestos TextileseMechanical PackingseIndus- 
trial Rubber Products « Abrasive and Diamond 
Wheels e Brake Linings ¢ Brake Blocks « Clutch 
Facings e Fan Belts « Radiator Hose « Rubber 
Covered Equipment e Sintered Metal Products 
Bowling Balls 


RODS, SHEETS, TUBES 


RAYBESTOS-MANHATTAN, INC. 
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Meet those Exacting Requirements! 


VA Epica RS 


Complete Facilities for 


NAVIGATION 
COMMUNICATION 
AIRCRAFT 
ELECTRONIC 


Gear Requirements 












with 





Specialists In Fine Pitch Gears 
Where Precision Specifications Are A ‘‘Must’’ 


Design Engineering 

High Volume Supply 

Bar Stock To Finished Gears 
Precision Inspection 


RY NEL ENGINEERS can be in your plant the same day you call. 


Send Blueprints for Quotation, 
or Telephone for Consultation. 


Telephone 
STerling 4440 


401 MILLER STREET © STERLING, ILLINOIS 


SPUR * HELICAL » WORM + WORM GEAR « INTERNAL 
SEGMENT * SPROCKET + RATCHET * STRAIGHT BEVEL GEARS 


CORPORATION 
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available for measuring 3-, 10-, and 30- 
amp circuits. Meter can be used for 
transformer-core loss tests, power meas- 
urements to fluorescent lamps, and other 
tests. Keithley Instruments, 3868 Carnegie 
Ave., Cleveland 15. 

No. 52, Reader Inquiry Facility, page 233 
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POWER SUPPLIES 


Electronic d-c power supplies are avail- 
able with ratings from 100 to 500 ma 
and from 200 to 1000 volts. Of the eight 
standard models, some have bias voltage 
ratings either at 0 to 150 volts or 0 to 
300 volts at 5 ma. Each model also has 
















a filament output voltage at 6.3 volts at 

| either 3, 6 or 10 amp. The percentage 
regulation goes as low as 0.5 per cent 

| and the ripple voltage as low as 5 mv. 
Supplies have a 4-in. meter. Perkin En- 
gineering Corp., 318 Kansas St., El 
Segundo, Cal. 

e No. 53, Reader juiry Facility, page 233 


GRAPHIC RECORDER 


Autograph general-purpose recorder 
quickly plots curves showing relation- 

























ships between a dependent and an in- ; 
dependent variable. Related curves can 
he centering of responsibility | be drawn in families as fast as input in- 
formation can be altered. Containing two 
in one reliable source of supply is no small matter in the | independent  servo-actuated recording 


Le axes, instrument has a recording speed of 
procurement of ultra-precision components. 


To specify Transicoil control motors combined with Transi- 
coil precision gear trains, complete Transicoil motor-geor 
train, or motor-driven induction generator-gear train assem- 
blies offers best possible assurance of getting control jobs 


done the way you want them done. 










Control Motors 
Induction Generators 
Miniature Gear Trains 
Servo Amplifiers 

-».new catalog sent on request 


1 sec for full-scale travel. For full-scale 
deflection 5 microamp are required. Ac- 


curacy and resolution are within % per 
cent. Scales cover range from 5 mv to 
100 volts in ten steps. Zero setting is 
possible at any point on either axis and 
data can be plotted in any desired 
quadrant. Dimensions are 13 x 13 x 10 
in. Weight is 35 lb. Power required: 115 


volts, 60 cycles, 85 watts. Francis L. 
Moseley, 1136 No. Las Palmas Ave., Los 
CORPORATION Angeles 38. — 
107 GRAND ST. NEW YORK 13, N. Y. Circle No. 54, Reader Inquiry Facility, page 233. 
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SINTERED METAL PARTS AND = SAVE TIME 
BEARINGS, OIL IMPREGNATED == MAONEY AND 
FOR SELF LUBRICATION = MATERIAL 


IF DESIRED 
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IRON PIVOT BEARING 


22¢ 





NICKEL SILVER 


CAM 9¢ 


IZE SPHERICAL 
BEARING  6¢ 





BRONZE YOKE LINK 14¢ 
j= = 
IRON HUB SPROCKET 85¢ 


92 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION *® SAGINAW, MICHIGAN 


JUNE 1952 209 





LL 4 ts as smooth a a 


HOOVER HONED RACEWAY 3 


Honed Raceways, 
exclusive Hoover 
Construction. 


Micro-lapped Chrome 
Stee! Balls Accuracy 
within .000025” 


Balanced Retainers. 


Husky Deep 
Groove. High 
Carbon Chrome 
Steel. Perfectly 
‘ Balanced 
Roceways. 


* HOOVER HONED. Hoover 
Honed raceways magnified 


100 times as used exclusively nell 


in Hoover Ball Bearings. 


POLISHED. Pol- 
ished raceway 
surface magnified 
ROO rt meray -y-| 
in other ball 
bearings. 


Literature 
for the Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 233. 


INDUCTION MOTORS — Construction 
features of dripproof and_ splashproot 
squirrel-cage induction motors are de- 
scribed in an illustrated six-page bulle- 
tin. Data are presented on ratings and 
characteristics, NEMA designations, appli- 
cations, and available modifications. 
Allis-Chalmers Mfg. Co. 

No. 55, Reader Inquiry 


TEMPERATURE CONTROLS—Twelve- 
page illustrated catalog describes a line 
of temperature controls. Special features 
of the catalog are the descriptions of 
four new instruments and inclusion of 
application and performance tables for 
all instruments. Burling Instrument Co. 
Circle No. 56, Reader juiry Facility, page 233. 


THERMISTORS—Complete with charts, 
tables, circuit diagrams and other illus- 
trations, 30-page catalog describes a 
line of thermistors. Useful reference 
data is provided on the physical and 
operating characteristics of themistors 
and typical applications. Graphical data 
of temperature-resistance ratio char- 
acteristics for rod, disk and washer-types 
are also included. Carboloy Dept., 
General Electric Co. 

circle No. 57, Reader Inquiry Facility, page 233. 


MECHANICAL RUBBER GOODS— 
Sixty-page 40th anniversary design guide 
and catalog, containing many _illustra- 
tions, discusses characteristics and recom- 
mended uses for natural and synthetic 
rubber polymers. It also provides useful 
design and reference data on mechan- 
ical rubber specialties and molded, ex- 
truded, and lathe- and die-cut products, 
as well as on calendered sheet stocks. 
Lavelle Rubber Co. 

Circle No. 58, Reader Inquiry Fa 


PACKAGED PULSE-CONTROL UNITS 
—Illustrated 16-page bulletin describes a 
line of pulse generating and control 
apparatus for use in digital computers, 
telemetering, and other applications. 
Covered are: pulse generators, flip-flops, 
coincidence detectors, pulse gaters, chan- 
nel selectors, pulse delays, mixers, asso- 
ciated power supplies, and power con- 
trols. In addition a complete line of 
accessory equipment for mounting and 
interconnecting the units is also de- 
scribed. Control Instrument Co., Inc. 

Circle No. 59, Reader Inquiry Facility, page 233 


PHOTOGRAPHIC MATERIALS—Chart 
lists all commonly encountered types of 
originals and indicates—depending on the 
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TO YOUR PLASTICS PROBLEM 


Manufacturers in nearly every industry have done just that—profitably. 
We have all the facilities necessary to the solution of your plastics problem right 
here under one roof... one control, one responsibility. 


Every step in the production of your part—from initial design to final 
inspection and packaging—is under the watchful eye of our experienced crafts- 
men. We have produced parts for many fields such as: aviation, automotive, 
electrical appliances, business machines and production equipment. 


We know that our experience can be helpful to you. The next time you 
| are faced with a problem involving plastics, Ask Cubee for the Answers. 









QUINN-BERRY CORP. 
2651 West 12th Street 
ERIE, PENNSYLVANIA 





Branch Offices: 


MR. HARRY R. BRETHEN MR. JOHN WEILAND, JR. MR, H. B. COLLINS, JR. MR. AUSTIN L. WRIGHT 
15 Lawrence 7105 Grand Parkway Fairport Road 24 Decatur Road 
Detroit 2, Michigan Milwaukee 13, Wisconsin East Rochester, New York Havertown, Penna. 

Phone — Townsend 8-2577 Phone — Greenfield 6-7161 Phone —Hillside 2415-M Phone —Hilltop 7-0345 
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Sealed 


A new series of highest quality, rigidly tested 
instruments enclosed in hermetically sealed containers of 
approved type to meet military and civilian 
requirements. These instruments are Romisttay 
dependable in every way and designed for efficient 
performance under specified conditions of altitude, 
acceleration, inclination, vibration, humidity, salt 
spray, dust, fungus, etc. They are typical examples 
of advanced Cramer Time Control Engineering 
to meet Industry's constantly expanding needs. 
Write for special Bulletin No. 4000A. 


the R_ \W. CRAMER CO., INC. 


BOX 8, CENTERBROOK, CONN. 


print-making equipment to be used—the 
Kodagraph material or materials that will 
successfully reproduce each type. It also 
provides a general description of each 
of the materials listed and gives com- 
plete processing information. Eastman 
Kodak Co. 
cle No. 60, Reader Inquiry fF 


METAL CLEANING—Four-page newly 
revised bulletin, “Cleaners for Effective 
Metal Cleaning,” defines six different 
methods of metal-cleaning. Included is 
a table listing cleaners for use with 
aluminum, brass, bronze, copper, lead- 
alloys, magnesium, steel, iron, and zinc- 
base die castings. Also covered are soak 
cleaners and electrocleaners. The Han- 
son-Van Winkle-Munning Co. 
e No. 61, Reader Inquiry | 


acilifty, page 2355 
HOLE-PUNCHING UNITS—Four-page 
folder illustrates and describes Wales 
Hydra-Strip hole-punching units that 
punch and strip material up to % in. 
thick. Wales-Strippit Corp. 

No. 62, Reader Inquiry Facility 


TEXTILE DRIVES — Thirty-two-page 
booklet discusses problems common to 
the textile industry, such as speed and 
tension control, and shows how solutions 
can be obtained through correct selec- 
tion and use of motors and controls. 
Eight case histories are included. In 
addition, both internal and external con- 
struction details of available motors and 
controls for various textile industry appli- 
cations are described and illustrated by 
means of cutaway views, sketches, and 
photographs. Also included is a list of 
35 publications providing additional data 
on available motors and controls. West- 
inghouse Electric Corp. 
No. 63, Ré r 


METAL-POWDER BEARINGS—Corre- 
sponding part numbers for interchange- 
able metal-powder bearings produced by 
six manufacturers are given in a four- 
page folder. Table lists 133 MPA 
standard self-lubricating bearing sizes 
and provides data on lengths and inside- 
and outside-diameter dimensions. Folder 
is punched for insertion in standard 
catalog binders. The Wel-Met Co. 

Circle No. 64, Reader Inquiry Facilit 


SPRAY-PAINTING MASKS—lllustrated 
six-page brochure discusses methods of 
reducing costs of single- and multi-color 
decorative spray painting on metal, plas- 
tics, rubber, and other materials. Sub- 
jects treated include: electro-formed 
metal masks, three basic mask classifica- 
tions, and pressure fixtures and handling 
devices. Conforming Matrix Corp. 

Circle No. 65, Reader Inquiry Facility, page 233 


NICKEL PLATING — Forty-four-page 
reference booklet, with over 40 illus- 
trations, tables and charts, provides data 
on electroplating and information on 
nickel plating and its practices. Also 
covered are the mechanical properties 
of deposits, plating conditions, commonly 
used solutions and recommendations on 
preparation of base metals. Thickness 


ELECTRICAL MANUFACTURING 








COMPLETE LINE OF CORES 
TO MEET YOUR NEEDS 


% Furnished in four standard 
permeabilities —125, 60, 26 
and 14. 


% Available in a wide range of 
sizes to obtain nominal in- 
ductances as high as 281 
mh/1000 turns. 


% These toroidal cores are given 
various types of enamel and 
varnish finishes, some of 
which permit winding with 
heavy Formex insulated wire 
without supplementary insu- 
lation over the core. 
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HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks— 
for frequencies up to 200 KC 


For high Q in a small volume, characterized by low eddy current 
and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal 
Cores are commercially available to meet high standards of physical 
and electrical requirements. They provide constant permeability 
over a wide range of flux density. The 125 Mu cores are recom- 
mended for use up to 15 ke, 60 Mu at 10 to 50 ke, 26 Mu at 30 to 75 ke, 
and 14 Mu at 50 to 200 ke. Many of these cores may be furnished 


stabilized to provide constant permeability (+0.1%) over a specific 
temperature range. 


“Manufactured under license arrangements with Western Electric Company 


W4&D 4127 
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and type of nickel deposit for adequate 
service life in many corrosion-resistant, 
industrial and electroforming applications 
are also discussed. An additional valu- 
able feature is a keyed bibliography list- 
ing 41 books and articles. International 
Nickel Co., Inc. 


Circle No. 66, Reader Inquiry Facility, page 233 



















POTTING COMPOUNDS — Ten-page 
illustrated bulletin presents data on a 
group of plastic casting materials de- 
veloped for potting and encapsulating 
transformers and sealing, embedding and 
impregnating other electrical and elec- 
tronic components. B. G. Forman Co.., 
Inc. 

Circle No. 67, Reader Inquiry Facility, page 233 


RESISTANCE WELDING—Thirty-two- 
page illustrated catalog of resistance 
welding materials lists nearly 700 differ- 
ent styles and sizes of resistance welding 
electrodes. Included are the new Kap- 
trode-type electrodes and the additions 
made to the line of cold-formed offset 
electrodes and irregular and gun-welder 
tips. Also covered are various tvves of 
water-cooled holders. Weiger Weed & 
Co. 


circle No. 68, Reader Inquiry Facility, page 233 
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PANEL CONNECTORS — Eight-page 
catalog describes a line of new compact 
a ne connectors for electronic and aircraft use. 
Included are dimensional drawings, and 


Selenium Rectifier “Bible” detailed description of: male and female 





Most complete book of its kind ever pub- rack and panel connectors having 3, 4, 
lished . . . 80 pages of valuable informa- 7, 8, 11, 14, 15, 18 or 34 pins; miniature 
tion about Selenium Rectifiers . . . 48 pages 5-, 7- and 9-pin connectors, and water- 
of Radio & Television circuit diagrams . . . tight and universal binding posts. Hugh 
20 pages on Power Rectifiers .. . 3 pages H. Ebv. Inc. 

on High Voltage Rectifiers ...a7 page ea a 
cross index replacement guide. Send 50¢ Circle No. 69, Reader Inquiry Facility, page 233. 
















for your copy or see your distributor. CONTROL SELECTION GUIDE—Illus- 


trated eight-page selection guide for a 
range of electric and electronic controls, 
devices, and accessories contains data, 
photographs, and listings of publications 
providing additional information on each 
product. Briefly described are: manual, 
magnetic, combination, and_ reversing 
motor starters; pushbutton stations; re- 
lays; limit switches; solenoids; an elec- 
tronic timer; and many other units. Gen- 
eral Electric Co. 


Circle No. 70, Reader Inquiry Facility, page 233 


























ELECTRICAL INSULATING PAPER— 
Four-page folder describes the Copaco- 
51 and Copaco-51S lines of electrical 
insulating papers. Included is a speci- 
fications chart showing cross tear, ma- 
chine tear, Mullen, and tensile-strength 
values for various thicknesses. Samples 
of the paper are included, together with 
information on available forms, finish, 
dielectric strength, and other data. 
Cottrell Paper Co. 


Circle No. 71, Reader Inquiry Facility, page 233 












Sarkes Tarzian, Inc. 


RECTIFIER DIVISION 
Dept. M-3 415 North College Ave., Bloomington, Indiana 


RELAYS AND SWITCHES -Illustrated 
30-page booklet describes an extensive 
line of relays consisting of hermetically 
sealed subminiature, power, time-delay, 
and other types. Also described are relays 
for both a-c and d-c operation and varied 
applications, including multiple-circuit 
control, two-way-hold control, automatic 
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A controller contact drum assembly, constructed 
of Celoron, Vulcanized Fibre and Brass. 


HERE’S A DRUM THAT’S HARD TO BEAT! 


Ever wonder how a Diesel locomotive’s speeds are 
controlled from stand-still to full speed? The throttle 
lever turns this contact drum, actuating governor 
solenoid controls which in turn control the speed 
of the Diesel engines. The throttle has ten positions: 
stop, idle, and running speeds one to eight. Each 
running notch on the throttle controller increases 
the engine speed in increments of 75 r.p.m., from 
275 r.p.m. at idle to 800 r.p.m. at full throttle. 
A leading Diesel locomotive manufacturer designed 
this mechanism which uses two C-D-F materials 
to do a job requiring unusual insulating and 
mechanical strengths. 


The drum body is molded C-D-F Celoron, a 
macerated canvas-filled phenolic material. The 
special shape, a sector of a cylinder, is uniformly 
molded and is half the weight of aluminum... 
dimensionally stable... of superior electrical and 
mechanical strength. Eight and a half inches high, 
the drum has been drilled and broached; brass 


screws attach a cast brass contact surface, milled 
to give the desired contact arrangement. 


Tough, flexible C-D-F Vulcanized Fibre is 
between the contacts, enabling the contact fingers 
to slide from the metal to the insulated surface 
without dipping into the space between the con- 
tacts. Fibre was specified because of its unusual arc 
extinguishing and non-tracking characteristics. 
Whenever a circuit is broken, the resulting arc is 
drawn out across the surface of one of the Vul- 
canized Fibre segments, thereby protecting the 
surface of the phenolic drum from the arc. 


If you have an insulating problem, probably a 
C-D-F product is the answer. C-D-F manufactures 
and fabricates electrical insulation, laminated and 
molded plastics, Micabond and Teflon tapes and 
sheets. Sales offices are located in principal cities. 
Call your C-D-F sales engineer—he’s a good 
man to know! 


GENERAL OFFICES 


NEWARK 13, DELAWARE 












Put dependable MOSINE 


Forest Fibres to work for you! 






























. . MOSINEE means more than 
“paper” in the field of electronics and electrical 
products. MOSINEE stands for FIBRES that have scientif- 


ically controlled electrical, chemical and physical properties, 


Remember . 


















to perform specific functions . . . fibres of dependable 








technical uniformity vital to your quality standards and 





production requirements. 








MOSINEE fibres can be made to your specifications, with 








@ good dielectric strength, high tensile or tear strength ... 











®@ specified pH for maximum-minimum acidity or alkalinity... 





@ accurate caliper or density... 








® proper impregnation characteristics for resin, wax or other 
substances... 

















@ proper characteristics for plastics operations and parts... 











@ uniform softness, stiffness, flexibility, toughness... or other 
vital technical characteristics. 























MOSINEE has its sources of quality forest fibres, practical 











experience, laboratory facilities, and scientific production con- 





trols to create and produce the type of fibres your operations 
require. Contact MOSINEE. 





















MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 


AT} 14 


makes fibres work for industry 





















































contro] equipment and other uses. Data 
are also presented on chokes, coils, step- 
ping switches, keys, and other compo- 
nents. The North Electric Mfg. Co. 

rcle No. 72, Reader Inquiry Facility, page 233 





ELECTRIC DRIVE CONTROLS — 
Twelve-page booklet describes operating 
principles, advantages and applications 
of electro-magnetic brakes and clutches. 
Illustrated case histories are included. 


Warner Electric Brake & 


Clutch Co. 
No. 73, Reader In F | f 


Facility, page 233 






SILICONE-BONDED MICA — Prelimi- 
nary data sheets provide information on 
various types and combinations of sili- 
cone-bonded mica and mica-glass elec- 
trical insulation. Data are provided on 
properties, dimensions, and applications. 
Dow Corning Corp. 

No. 74, Reader Inquiry Facility, page 233 


SENSITIVE RELAYS—Complete with 
tables, photographs and dimensional 
drawings, 16-page newly revised catalog 
presents data on applications, ratings, 
features and connections of six series of 
relays. Also included are a classification 
chart and a list of definitions. Sigma In- 
struments, Inc. 
No. 75, Reader 


ELECTRICAL COMPONENTS — Com- 
plete with charts, dimensional drawings 
and other illustrations, catalog No. 400 
presents data on electric and electronic 
components, including coil forms, wound 
coils, terminal boards and lugs, swagers, 
and hardware. Cambridge Thermionic 
Corp. 

e No. 76, Reader Inquiry icility, page 233 


DIFFERENTIAL TRANSFORMERS — 
Twelve-page illustrated bulletin contains 
useful reference data on the basic design 
of differential transformers as servomech- 
anism transducers and the circuits in 
which they can be used to measure such 
variables as pressure, flow and force. In 
addition, characteristics and applications 
of Atcotran transformers are discussed. 
Also described are indicators, recorders, 
pressure transmitters, control — relays, 
servomechanisms, demodulators, ampli- 
fiers, micrometer positioners, and other 
industrial instruments. Automatic Tem- 
perature Control Co. 

No. 77, Re 


SCREW STOCK LIST~—Illustrated 
page catalog presents available sizes and 
other data on extensive stocks of machine, 
sheet-metal, thread-cutting and indented 
hex-head screws. Camcar Screw & Mfg. 
Corp. 


52- 


No. 78, Reé 


METAL CLEANING-—lIllustrated © six- 
page brochure, “Scientific Cleaning for 
Modern Metal Finishing,” includes in- 
formation on high-speed phosphatizing, 
removal of scales and preparation of die- 
cast parts for plating. Instructions are 
also given on the removal of carbon, 
grease, dyes and gums from aluminum, 
magnesium, cadmium, copper, zinc, die- 
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VARSLO 


COMBINATION 
SLOT INSULATION 





Varslot is made from 100 percent rag paper 
combined with ‘‘Vartex”’ yellow bias 

varnished cambric. This product is characterized 
by its unusual flexibility, toughness, 


and high dielectric strength. 


® Complete test data 


available on request 


®@ Agent in all principle cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth 
Varnished Cambric Tapes 
Varnished Duck 
Varnished Fiberglas 


Silicone Varnished Fiberglas 
Silicone Rubber Fiberglas 

Silicone Varnish & Rubber Asbestos 
Synthetic Resin Extruded Tubing 





Varnished Silk Makers of Synthetic Resinous Tapes 
Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 
Cable Wrapping Tapes quality products “Varslot’’ Combination Slot Insulation 


JUNE 1952 


















217 











































75¢ for this Investment Casting, compared 
to a former $2.17—same tool steel alloy, 
no machines or labor tied up producing it, 
and a more reliable product than before. 

Previously machined as two halves from 
solid stock, it was then assembled by weld- 
ing, milled and drilled. We pour the assem- 
bly as you see it here, ready for a few 
finishing touches. 

Our use of expendable patterns gives the 
designer free rein, because we cast in almost 
any shape—many that can’t be produced 
by any other process. We cast 160 ferrous 
and nonferrous alloys; a fraction of an ounce 
up to 5 pounds. 


SEND FOR THIS FREE BOOK 


It describes the tremendous pos- 




















sibilities of the process and our 
facilities for helping you design 
and produce parts as invest- 
ment castings. Write Precision 
Metalsmiths, Inc., 1075 E. 200th 
St., Cleveland 17, Ohio. 
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it looks impossible 
to cast 


whew 


machining costs 
are “out of sight” 


whew 


the alloy is a 
tough one 
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INVESTMENT CASTINGS 








cast and ferrous metals by soaking in 
room-temperature solutions. Recommend- 
ed compounds are listed for each of the 
cleaning or processing techniques de- 
scribed. Kelite Products, Inc. 

ircle No. 79, Reader Inquiry Facility, page 23 


CRYSTAL UNITS—Four-page brochure 
illustrates and describes a line of crystal 
units, some of which are equipped with 
ovens. Dimensional drawings are includ- 
ed and construction features, applications, 
and other data are provided. Standard 
Piezo Co. 

> No. 80, Reader Inquiry 






MOLDED PLASTIC PARTS—Using text 
and pictures, four-page pamphlet de- 
scribes engineering and research re- 
sources, as well as facilities for compres- 
sion, transfer and plunger molding. 
General Products Corp. 

le No. 81, Reader Inquiry Facility, page 















MOTORS AND GENERATORS—Four- 
page pamphlet presents technical data on 
a-c generators, motor-generators, d-c to 
a-c converters, and high-frequence gener- 
ators. Also described are ringing power 
machines capable of providing up to 5 or 
6 different frequencies simultaneously, as 
well as other products. Tables and illus- 
trations are included. Kato Engineering 
Co. 

-ircle No. 82, Reader 





MULTIPLE V-BELT DRIVES—Contain- 
ing charts, tables and illustrations, 32- 
page booklet presents construction de- 
tails, special features, and the technical 
data required for selection of the re- 
quired drive. Many pages are devoted 
to the presentation of useful reference in- 
formation on various types of V-belt 
drives and their applications. Fort Worth 
Steel & Machinery Co. 

e No. 83, Reader Inquir 















ELECTRONIC COMPONENTS — Iilus- 
trated 164-page jobbers’ catalog listing 
electronic and electrical parts contains 
two indexes. One lists available compo- 
nents according to type, and the other 
according to manufacturer. Catalog de- 
votes approximately 27 pages to trans- 
formers, 20 pages to capacitors, and other 
sections to resistors, switches, relays and 
timers, AN connectors, and other com- 
ponents. Also covered are coil forms, plas- 
tic sheets and rods, wire and cables, and 
test instruments. Sun Radio & Electron- 
ics Co., Inc. 

e No. 84, Reader Inquiry Facility, page 233 


PREDSICE Ons 


CUSTOM-MADE CORD SETS—Twenty- 
page catalog, containing many illustra- 
tions, describes custom-made cord sets. 
Data are presented under four heads: 
male attachment caps, female connectors, 
grommets and junction blocks, and spe- 
cial wiring assemblies. Cornish Wire Co., 
Inc. 

rcle No. 85, Reader Inquiry Facility, page 233. 


ELECTRICAL INSULATION—Distribu- 
tor lists in a 96-page catalog, consisting 
mainly of tables, a wide variety of stocked 
electrical insulation varnishes, tapes, 
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Vorth mie 2EPe's Today, efficient unit heaters force bil Ever since its founding in 1890, Emerson-Electric 

lows of warm air to every corner of even the largest os ° <0 t0 
- has specialized in building dependable motors for 
—" plants. The temperature stays up... so does worker . sheet : : 
ici : equipment used in industry, on the farm, in business, 

Illus- ee and inthe home. There isa complete line of Emerson- 

re Mechanized plant heating is just one of the factors, Electric motors in ratings from 1/20 to 5 horse- 

mpo- selected from a multitude of industrial applica- power. Your inquiry is invited. THE EMERSON 
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when assembled 


TIGHT wast 





KEEP BOLTED ASSEMBLIES 


permanently TIGHT 


want BEALL helical SPRING WASHERS have 
ee live action” and constantly exert tighten- 
| ing pressure over a long range. They 
compensate for ALL causes of looseness 
including vibration, bolt stretch, wear and 
breakdown of finish under the nut and 
bolt head. IN STOCK in all Standard 
Sizes; made of Carbon Steel, Stainless Steel, 
Everdur, Duronze, and other metals. Manu- 
TIGHT factured to the exact dimensions specified 
after long service by the American Standards’ Association. 


)) SPRING WASHER SPECIALISTS for 30 years 








BEALL TOOL DIVISION ot sussaro co. 





160 Shamrock St. « East Alton, III. 





















tubes, papers, magnet wires and other 
products. Data are given on properties, 
special features, applications and dimen- 
sions. Brownell Distributors, Inc. 
No. 86, Reader Inquiry Fa 















MOLDED PLASTICS—Four-page _ bro- 
chure, consisting mainly of illustrations, 
describes facilities for fabricating thermo- 
setting plastic parts. Harry Davies Mold- 
ing Co. 

No. 87, Reader Inquiry Facility, page 233, 








RELAYS- Illustrated 16-page catalog de- 
scribes an extensive line of stocked re- 
lays. Included are sealed, midget, rotary, 
timing and other types. Tables provide 
technical data, prices, and manufacturer 
of each of the relays listed under the 
various headings. Relay Sales. 

No. 88, Reader Inquiry Facility, page 233. 






SELF-LOCKING CAP SCREW -—Small 
brochure describes a line of cap screws 
meeting Army, Navy, and Air Force 
torque and vibration requirements. Con- 
struction details, operating range, special 
features, sizes, and other technical data 
» presented. The Lamson & Sessions 





e No. 89, Reader Inquiry Facility e 233 








GEARS—Four-page paper contains the 
data required to specify and test spur and 
helical gears. Entitled “A Practical Ap- 
proach to Gear Quality,” the paper dis- 
cusses specifications for gears, a definition 
of “class,” backlash, analytical errors, and 
active versus inactive profiles. Charts and 
diagrams are included. Eastman Kodak 
Co. 





No. 90, Ré 
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ELECTRICAL TAPES-—Illustrated 16- 
page catalog contains information on 
characteristics, uses, and other data on 
pressure-sensitive electrical tapes made 
of cotton cloth, crepe paper, flatback pa- 
per, acetate cloth, acetate film, acetate 
cloth film, and vinyl film. Also included 
is a special section devoted to non-elec- 
trical tapes. Insulation Mfg. Corp. ; 

No. 91, Reader Inquiry Facility, page 233 


LAMINATED PLASTICS Complete 
with tables and_ illustrations, 18-page 
booklet discusses and lists applications of 
the various grades of laminated materials, 
including those adopted by NEMA. Data 
on dimensions, applications, tolerances, 
lengths and colors are presented in tab- 
ular form. Also included are instructions 
for fabricating procedures and descrip- 
tions of stocked fabricated components. 
Briefly discussed in a separate section are 
molded plastics made from thermoplastic 
and thermosetting materials, molded lam- 
inates, and fabricating facilities. The 
Richardson Co. 

No. 92, Reader juiry Facility, page 233 


MOLDED RUBBER PARTS—Divided 
into three sections, this 32-page illustrated 
booklet discusses in the first section fab- 
ricating facilities and then describes in 
the second section typical products 
made to order—including diaphragms, 
O-rings and seals, and parts produced 
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FAST... economical assembly of motors, gear trains, 
electro-mechanical computing and transmission devices 


wih mechanical development 
apparatus 






Servomechanisms, Inc., versatile Mechani- 
cal Development Apparatus is intended 
for numerous applications in the 
research, instrumentation, and servo 
control fields. Typical applications 
of these precision built components 
include analog computers, signal 
generators, process programmers 
...Assembly is made with 
standard tools...each com- 
ponent is designed for 


repeated use. 













A typical develop- 
ment assembly in- 
cluding servo motors 
and synchros. 






Write for Descriptive 
literature MDA-200 





NEW CASSEL, NEW YORK + POST & STEWART AVENUES, WESTBURY, N.Y. - EL SEGUNDO, CALIFORNIA 


for home appliances and other electrical 


and electronic equipment. Final section 
is devoted to the presentation of data 


on ASTM specifications, properties and 


characteristics of natural and synthetic 


rubber, molding methods and _ other 
topics. Acushnet Process Co. 
Circle No. 93, Reader Inquiry Facility, page 233. 


SOLDER POT—Data sheet describes a | | 
line of solder pots with an adjustable | | 
thermostat. Also covered are construction | | 
details, special features, prices, and speci- 
fications. Dee Electric Co. 

Circle No. 94, Reader Inquiry Facility, page 233 


VACUUM-TUBE VOLTMETERS — 
Eight-page bulletin describes a line of 
vacuum-tube electrometers and acces- 
sories. Included are diagrams showing 17 
basic uses of these units and accessories. 
Included are potential measurements, lo- | © 
cation and detection of static fields, and || 
current and resistance measurements. 
Keithley Instruments. 

No. 95, Reader Inquiry Facility, page 233 
MOLDED BRUSH HOLDERS ~— Illus- 
trated 18-page catalog, newly revised, de- 
scribes a line of custom-made molded 
brush-holders, including brush caps and 
assembled brush holders. Dimensional 
and other data are provided for the vari- 
ous models, which are designed for frac- 
tional-horsepower motors. Phoenix Elec- 
tric Mfg. Co. 

e No. 96, Reader Inquiry Facility, page 233 





DRY POLYESTER RESINS—Ten-page 
booklet describes the uses, physical prop- 
erties, and general characteristics of three 
Atlac unsaturated 100 per cent alkyd- 
type resins used as components in indus- 
trial laminates. Included is data on wet- 
strength retention, electrical character- 
istics, resistance to alkali, dimensional 
stability, and heat distortion point. Atlas 
Powder Co. 

ircle No. 97, Reader inquiry Facility, page 233. 








O-RINGS- Illustrated 48-page catalog de- 
scribes an extensive line of synthetic rub- 
ber O-rings and special seals. Informa- 
tion is provided on properties, compound 
base, and applications of the various 
types. Also described are O-rings avail- 
able on special order. Useful feature is a 
reference section covering definitions, 
compound bases, installation require- 
ments, and other topics. The Parker Ap- 
pliance Co. 

Circle No. 98, Reader Inquiry Facility, page 233 


ELECTRICAL CONNECTIONS—Conm- 
plete with tables, photographs, and other 
illustrations, 76-page bulletin provides 
data on the Caldwell welding process and 
equipment. Detailed information is pro- 
vided on the procedure to be followed in 
welding each type of connection. Erico 
Products, Inc. 

Circle No. 99, Reader 





Inquiry Facility, page 233. 





METAL GRINDING—Small brochure de- 
scribes facilities for custom grinding and 
polishing stainless steel and other metals. 
Described in detail are the company’s fa- 
cilities for handling sheets up to 60 x 140 
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Photo courtesy Crocker-Wheeler Division of the Elliott Company. 


MAGNET WIRE 


Roevar...you can’t buy a finer magnet wire 


CONTINUAL IMPROVEMENT is a distinguish- 
ing feature of Roebling’s electrical wire and cable 
line. And to make Roebling Roevar Magnet Wire 
today’s A-1 specification for high speed winding, 
we use the toughest insulation we know of. 

This Roevar insulation is many times more abra- 
sion-resistant than conventional enamels. It is highly 
resilient . .. bends to a remarkable degree without 
cracking or coming loose from the conductor. On 


JUNE 1952 


top of that, it has extra resistance to the solvents 
that are used in coil-treating varnishes and to all 
usual baking temperatures. 

Roevar Magnet Wire comes in sizes No. 14 to 40 
A.W.G. ... and its small diameter is an important 
factor in many applications. You can depend on 
us for the best deliveries possible under today’s 
conditions. John A. Roebling’s Sons Company, 
Trenton 2, N. J. 
























































A COMPLETE LINE 
OF VIBRATORS... 










i 
i 


vf Designed for Use in Standard Vibrator- l 
: Operated Auto Radio Receivers. Built 
1 with Precision Construction, featuring 
i Ceramic Stack Spacers for Longer 
Lasting Life. Backed by more than 
y 20 years of experience in Vibrator 
: Design, Development, and 4. 
A Manufacturing. 





VA NEW MODELS 


SVAN EE TTT rer 
VATaT TTT 


“A” Battery Eliminators, DC-AC Inverters 
Auto Radio Vibrators 


See your jobber or unite factory 


American Tetevision « Ravio Co. 
Quality Products Since 1931 


SAINT PAUL 1, MINNESOTA-U.S.A 





in., and its ability to grind a surface to 
any desired degree of roughness or polish. 
Sheets of monel, solid nickel, brass, cop- 
per, zinc and carbon steel, as well as 
stainless steel, can be ground on one or 








} 
| 
| 


two sides in a wide range of gages. Amer- | 


ican Nickeloid Co. 
Circle No. 100, Reader 


TRACING CLOTH —Four-page booklet | 


describes recently developed tracing cloth 
that is moisture-resistant. Additional fea- 
tures of the material are both described 
and illustrated. Charles Bruning Co., Inc. 

rcle No. 101, Reader Inquiry 


) i+ nn 922 
Facility, page 233 


INDUSTRIAL CAPACITORS — Eight- 
page booklet describes a new line of her- 
metically sealed capacitors, Stabelex Type 
D, having a time constant of 4800 hr or 


more, and an operating range between | 


—80 and 75 C. Major features of the line 
are demonstrated by a series of curves. 





In addition, technical data and illustra- | 


tions for each model are listed. Industrial 
Condenser Corp. 
Circle No. 102, Reader Inquiry Facilit 


COMPONENT FABRICATORS 


- This 


| four-page brochure describes and_ illus- 


trates typical standard and custom-made 


products. Included are wiring harnesses | 


and assemblies, cord sets, accessory wir- 
ing equipment, waterproof 
switches, sealed enclosures for relays and 


toggle | 


other controls, and molded plastic and | 


rubber parts. Also covered are available 
engineering and production facilities. Riv- 
erside Mfg. and Electric Supply Co. 

Circle No. 103, Reader 


— 


Inquiry Facility, page 


ADJUSTABLE SPEED D-C MOTORS— 
Four-page brochure, complete with illus- 
trations, describes Type “S” heavy-duty, 
adjustable speed d-c motors designed for 
wide-range adjustable speed require- 
ments, such as driving machine tools and 
other equipment. Line includes ball-bear- 
ing designs available in open, dripproof, 
dripproof-protected and totally enclosed 
non-ventilated construction, as well as 
sleeve-bearing designs built in open-type 
enclosures. Construction features of the 
line are covered in detail. Electro Dy- 
namic Div., Electric Boat Co. 

-ircle No. 104, Reader } 


Inquiry Facility 


CIRCUIT BREAKERS-—Illustrated 35- 
page booklet shows the actual De-ion 


arc-quenching action of Type AB break- 
ers and includes a chart briefly listing 
features of the various types. More de- 
tailed data are provided in other sections 
on construction details, ratings, dimen- 
sions, and typical applications for each 
of eight types of AB breakers. Method of 
calibration, operation of the De-ion 
quenchers and handle mechanism, and 
modifications and accessory attachments 
are covered. Interesting feature is the in- 
clusion of a short history of the develop- 
ment and operating principles of circuit 
breakers. Westinghouse Electric Corp. 

Circle No. 105, Reader In 


quiry Facility, page 233 
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Kenyon! 
TRANSFORMERS |. 
for standard i 
and special } 
applications 1 





Designed by specialists of 25 years 
standing ¢ Engineered to exact 
specifications * Tested for peak per- 
formance « Constructed to outlast their 
guarantee * Kenyon transformers 
meet all Army-Navy specifications. 


fe | 








KENYON 
TRANSFORMERS 


FOR 


@ MIL Applications 

® Radar 

©@ Broadcast 

@ Atomic Energy Equipment 
@ Special Machinery 

@ Automatic Controls 

@ Experimental Laboratories 


Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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Intermediates that | i 
last like photographs | y 


... produced at low cost “i 






























— > od s Le 7 - A - — 
A case history based on the experience of the Hyster Company, Portland, Oregon 





f 






| By reproducing its engineering drawings on Koda- = machine which has also been designed to produce Auto- 
Hgraph Autopositive Paper, the Hyster Company gets positive intermediates in a continuous flow. 

: intermediates which have dense black photographic lines 
RS Hi on a translucent, highly durable paper base. Intermediates 
s which will remain intact in the files year after year... and 
f produce sharp, legible blueprints and direct-process prints 
» whenever needed. 


How The Hyster Company Uses Autopositive 


For All Print Production. Autopositive intermediates are used 

instead of valuable and perishable original drawings. Produc- 

ing sharp, legible blueprints and direct-process prints time after 

time, they greatly reduce the possibility of reading errors in 
And the cost is surprisingly low because Kodagraph __ the shop. 

Autopositive Paper boasts unique photo- 

graphic properties which cut production 


. 


For “Permanent” Files in its home office 
..and branches in the United States and 


ie costs substantially. It can be handled in abroad. “Photolasting” Autopositive interme- 
Der- ordinary room light ... and it produces diates eliminate the costly delays experienced 
heir | positive copies directly —without a nega- in the past when intermediates faded, turned 
ners tive step. yellow, or became brittle. 

er Furthermore, existing equipment can be For Drafting Room Short Cuts. Autopositive 
> Paper is used to reclaim old and weak-lined 


, utilized—Autopositive can be exposed in 
% any blueprint or direct-process machine 

...and processed in standard photo- 
J graphic solutions. Hyster uses a blueprint 


drawings ...and to duplicate standard de- 
signs which will be incorporated in new 
drawings. All of which saves hours of creative 
drafting time. 


[<odagraph A\utepesitive Paper px. | 


“THE BIG NEW PLUS” in engineering drawing reproduction ~~ / 








ee ee ee ee eae ae eae ae a ae ae ase ces aa ne ees se el ——_— — 


< Ss f 
EASTMAN KODAK COMPANY ae ~. ? 
Industrial Photographic Division, Rochester 4, N. Y. ~ 
Gentlemen: Please send me a copy of “New Short Cuts and Savings”... 
describing the many savings Kodagraph Autopositive Paper is bringing to industry. 











learn in detail all the ways 
you can use Kodagraph Auto- 
positive Paper — the revolu- 
tionary photographic interme- 
diate material which you, or 







aig nn ge, I ee 


(please print) 








your local blueprinter, can Company fe 

process quickly . . . economi- Be 

cally .. .at a low cost. Stree fo ©) al 
a Staten TRADE-MARK 



































































































































OrthoSil is Thomas & 
Skinner’s new 4 mil or- 
thographic iron-silicon 
laminations for high fre- 
quency inductors. The 
laminations have exceptionally high 
permeabilities from very low to 
very high inductions with corre- 
spondingly low core losses. OrthoSil 
is oriented to provide directional 
magnetic characteristics, 





Developed primarily for frequen- 
cies of 400 to 2000 cycles, these thin 
laminations are also adaptable to 
the audio ranges. 


Thomas and Skinner is producing 


OrthoSil laminations in standard as 
well as in special shapes. Our UI and 
EE series are designed especially for 
the OrthoSil, and are excellent for 
400 cycle applications, These silicon 
steel laminations will frequently re- 
place scarce nicke? materials, 


Transformers, such as power and 
3 phase, chokes, saturable reactors 
and filters are but a few of the many 
electrical components for which 
OrthoSil is designed. 


Write today for bulletin giving 
electrical characteristics and other 
pertinent data on OrthoSil oriented 
laminations. 


Specialists in Magnetic Materials— Permanent Magnets and Laminated Cores 


THOMAS & SKINNER Steel Products Company 


1120 East 23rd Street - Indianapolis, Indiana 















































Feature Article 
REPRINTS 


ELECTED feature articles from each 

issue of ELECTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 
of any new or previously announced title 
still available. Use the Reader Inquiry 
Facility on page 233 of this issue, or 
address a company letterhead request to 





J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Two New Titles Announced 


One more feature article from the April 
issue and one from May are now ready 
for distribution. Requests for these re- 
prints, listed first below, should be made 
promptly since the supply is limited. 


Aluminum Magnet Wire, May 1952, 8 
pages. Design problems faced in 
changing over to aluminum for cost re- 
duction; reports on some initial pro- 
duction applications including a motor 
for home laundry equipment. (131) 


Hermetic Seals, April 1952, 8 pages. Ad- 
vantages and limitations of various 
basic methods for making sealed elec- 
trical connections to components; pot- 
ting compounds, encapsulating, plas- 
tics embedment, mechanical, soldered 
ceramic, and glass-to-metal seals. (107) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some _ instances 
are low. 


Roller Chain Drives, April 1952, 8 pages. 
Review of selection factors that influ- 
ence performance and life for motor or 
machine drives; efficiency, center dis- 
tance, space, speed, angular velocity 

and reliability. (108) 
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all get together... 








| each 
CTUR- 
“ case tor further 
lating 
reader 
copies 
1 title 
iquiry 
lie, OF 
est to 

ESPITE the fact that practically every component and sub-assembly 
y of the U. S. industrial machine is today as STANDARD as the Acme 
| . thread, various mill operators still stock and specify thousands of different 
— of" types of mill motor brushes — most of them differing only slightly from 
eated recently published AISE mill motor brush standards. 
eader [| 
stpaid ff Long aware of the advantages of brush standardization, National Carbon 
7 i? Company offers a brush to match every one of the AISE mill motor brush 
ly for standards — plus the further advantages of shipment from stock for all the 


with- f) commonly used types. 


filled. 
“National” STANDARDIZED Mill Motor Brushes (listed at left) come 
to you at the same low unit price for 100 or 100,000 brushes, sturdily 






































— packaged for convenient handling and storage. 
ready ' 
e - Fe AISE standard numbers We're off to a good start. Let’s keep going together — toward further 
made § : ‘ ‘ ‘ A : ' 
d. : for ““NATIONAL” standardized standardization and more economical, efficient operation for YOU! 
< on Mill Motor Brushes 
r 7 | | NCNUMBER AISE STANDARD NUMBER 
motor 20-5600 STD NO. 25 
(131) 24-4800 STD NO. 29 
24-5600 STD NO. 30 
s. Ad- 24-6400 STD NO. 32 
arious 
elec- 
; pot- 
plas- 
dered 
(107) The terms ‘‘National’’, ‘Eveready’ and the Three Pyramids device 
are registered trade-marks of 
Union Carbide and Carbon Corporation 
: NATIONAL CARBON COMPANY 
; A Division of Union Carbide and Carbon Corporation 
unced  f 30 East 42nd Street, New York 17, N. Y. 
been District Sales Offices: Atlanta, Chicago, Dallas, 
an be Kansas City, New York, Pittsburgh, San Francisco 
below IN CANADA: National Carbon Limited, 
pom Montreal, Toronto, Winnipeg 
eader 
es to es 
tances seen 
WHY BUY THIS ITEM? on 
It gives you double the usable light! . 
No metal can to leak or corrode! 
pages. It can’t stick, swell or jam! MAM ese gms in 
influ- It delivers the whitest, brightest light! 
tor or It's the “Eveready” No. 1050 flashlight 
dis- battery, made with the zinc electrode inside 
r is a carbon jacket — just the reverse of every 
locity other battery on the market! 
(108) Test it and... you always buy it! 
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Sources of Electrical Wire Standards, 
April 1952, 4 pages. Cross index of 
primary standards and sources for 
standards, arranged for the conven 
ience of the wire user. (111) 





Introduction to Human Engineering in 
Product Design, March 1952, 12 pages, 
Why the operator must be considered 
as an essential element of electro-f 
mechanical systems during the design 
stage; case histories, basic design fac. 
tors and definitions of terms. (130) F 


JIC Electrical Standards Promote Safety | 

and Ease of Maintenance, March 1952, 
8 pages. Viewpoints of major automo- 
tive users, backed up by typical ex. 
amples demonstrating the need for the 
special JIC provisions. (125) 











What Do Instruments Indicate, February 
and March 1952, 12 pages. Combined 
reprint discusses basic types of instru- 
ment movements and their response on 
interrupted d-c or non-sinusoidal a-c 
circuits; significance of average vs rms 


values. (139) 










Improving the Corrosion Resistance of 
Metal Surfaces, February 1952, 8] 
pages. Survey of currently used pre- 
conditioning materials and techniques; 
research developments in longer life 


finishes. (119) F 


" N Ow yo ur ph one Substitute for Scarce Materials in Spring | 
Design, February 1952, 8 pages. De-f 


p 5 > 99 sign steps to take in replacing stainless } 
‘ won’t slip any more aot 


steel and phosphor bronze. 























































a The Case for Inherent Overheat Protec- 7 
ta For a non-skid cushion, your telephone service man sticks on tion for Motors, February 1952, 8 | 
‘. pads of Armstrong’s DK-153 Tape. These cork-and-rubber pads ee See 2a 3 
ee . ia : iting instead of current- - 
vo stop a phone from sliding on waxed desk tops without mar- vices as built-in elements in fractile 
‘ — ring the finish. and integral-hp motors. (109) | 
ee They go on fast, too. The service man just peels off the cloth Steele Switches im Endusteiel Mochiel 
* . . . . ec 
wv backing and presses the pads into place. Their pressure-sensi- Control, January and February 1952, 
a i i i ; ; ages. C ine »print presents 
+ tive adhesive sticks tight to any clean, dry surface. 16 es en ts ne ee 
‘e 2 : : mechanical slectrical characteris- 
ted . . . . . 
MS DK-153 Tape does many other jobs. For example, as a cush- tics of industrial and miniature 
em —- . . il . . | switches; various tripping means and 
< ioning material, it stops vibrations and rattles between the eenoniene for lecnieursiina dana 
ey plates of Diesel locomotive cabs. Because it costs so little, circuit. (117) 
a e . P . 
or many manufacturers also use it to package fragile parts. 
me , raitig as E ; : . Research Progress in Dielectrics—1951, 
ie You can get DK-153 Tape in many thicknesses and widths in January 1952, 12 pages. Fifth annual 
me rolls, sheets, or die-cut shapes. For samples, write on your review of the meetings of the Con- 
S erence ice sulation; ma- 
ae company letterhead to Armstrong ference on Electrical Insulation 
% Cork C : Gaskets 0 aol tee terials for high-temperature — service 
eee /OF ans askets and Packings Dectiaate (116) 
as Dept., 7706 Arch : 
ca St.. Lancaster, Pa. Cork-and-rubber Magnetic Parts by Powder Metallurgy, 
See January 1952, 4 pages. Various ma- 
Tacky adhesive \ terials for sintered compacts and the 
é: effect of processing factors on mag- 
~ Protective backing | netic properties and density. (120) 
ARMST RONG S Critical Evaluation of Potentiometers, 
/ December 1951, 8 pages. Survey of 


commercial, precision and special-pur- 
DK-153 TAP pose types; analysis of mequrcnay 
(1 


for designed-in service. 


Engineering Salary Standards, December 
1951, 4 pages. Part III of a staff sur- 
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The new SPIN-LOCK Screw is surer because it’s designed 
to hold tighter than conventional fasteners under vibra- 
tion. Its exclusive ratchet-like teeth under the head bite 
into the surface when assembled, preventing loosening. 

But this is just one of SPIN-LOCK’s many money-sav- 
ing features. You speed assembly and cut costs... thanks 
to SPIN-LOCK’s one-piece construction (no projections to 
catch fingers and clothes). Your workers do more fasten- 
ing per hour. ..no washer to add, driving in hard-to-reach 
spots is quicker, easier. You cut purchasing and inventory 
costs . . . just one requisition to fill, one part to stock. 

Hex, pan, truss, flat heads. Write to us or any of the 
companies below for data on types and specifications. 


Teeth of SPIN-LOCK Screw Final tightening embeds 
touch bearing surface before teeth in surface, assuring 
final tightening. positive locking. 


Spit: 








RUSSELL, BURDSALL & WARD BOLT AND NUT CO., Licensor 


U.S. Pat. No. 2,253,241 


Tighter, Stronger, Surer Fastener! Port Chester, N. Y. — Rock Falls, Ill. — Los Angeles 33, Calif. 
UNITED STATES Central Screw Co. The Lamson & Sessions Co. CANADA 
Buffalo Bolt Co. Chicago 9, Ill. Cleveland 2, Ohio P. L. Robertson Mfg. Co., Ltd. 
Div. of Buffalo-Eclipse Corp. Keene, N. H. Birmingham 1, Ala. Milton, Ontario, CANADA 
North Tonawanda, N. Y. Chicago 4, Ill. 

Continental Screw Company Seaboard Screw Corp. The Steel Company of Canada, Ltd. 
eed & Mfg. Corp. New Bedford, Mass. West Warwick, R. I. Hamilton, Ontario, CANADA 
Scovill Manufacturing Co. 

National Lock Company Great Lakes Screw Corp. Waterville Division The Stowell Screw Co., Ltd. 
Rockford, Ill. Chicago 27, Ill. Waterville 48, Conn. Longueuil, Quebec, CANADA 
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Get the Newest Service 
in Fastener Supply! 


to-tho-Mimute 
STOCK LIST 
























Continuous 
Inventory of 


Camear 


AN NAS CT 
SCREWS 
PHILLIPS HEAD SCREWS 


INDENTED HEX HEAD 
SCREWS 


SHEET METAL SCREWS 
SEMS 
STANDARD — SPECIAL 


Steel, Brass, Stainless, 
Aluminum 


FOR PROMPT SHIPMENT / f 


Daily production of millions of units means that our stocks are con- 
tinuously being replaced and expanded. If your urgent needs are 
not listed in this stock list, it may be that they are in process of 


manufacture. If not, they can be promptly manufactured for you 
to your specifications. 


Write For Your Copy of This New Stock List 
Request On Your Letterhead Will Bring Regular Mailing 


Telephone 5-9451 or Teletype RK-8653 


Camear 


SCREW & MFG. CORP. 
602 EIGHTEENTH AVE., ROCKFORD, ILL. 
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vey examining causes of engineering 
manpower shortage. (See No. 136 for 
reprint of earlier articles.) (135) 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip. 
ping time more precisely match motor 
heating characteristics under all serv- 
ice conditions. (114) 











Improved Components and Materials for 
Reliable Electronic Equipment, No- 
vember 1951, 12 pages. Report of the 
Signal Corps research program on com- 
pleted and current projects. (138) 


Trend Is to Smaller, Lighter Thermostats, f 
November 1951, 12 pages. Staff sur- f 
vey of sources of supply and _ types 
available; military needs for hermet- 
ically sealed miniatures are being re- 
flected in commercial types. (129) 


Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
bined reprint presents data on long- f 
term aspects; staff survey discloses f 
need for engineers; methods being em- 
ployed to meet the need. (136) 


Advanced Developments in Metallic Rec- f 
tifiers, October 1951, 12 pages. How f— 
requirements of industry and armed ff 
services are being met for components ff 
with improved performance and sta- f 
bility, wider temperature range and 
substantial size reduction. (133) 


Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 8 
pages. Applications data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. (140) | 


Cast Resin Embedments, September 1951. | 
12 pages. Reissue of popular reprint 
describing a new design concept for [ 
miniaturization, unitized construction, 
and ruggedization; types of resins. 


production techniques, selected case [ 
histories. (128) Ff 





Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to a 
confusing situation. (110) 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Effect of Voltage Spreads on Motors and 
Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 
nominal voltages must be used. (127) 


Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 
age, resistance to vibration, humidity 
and repeated replacement; design sug- 
gestions in selecting sockets. (112) 


Fhp Induction Motors Made in NEMA 
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IN MOTORS 

OR MARRIAGE 
it pays to be right 
the first time... 





g TO 


you are... with FASCO MOTORS 


Mistakes can be costly unless you have a 
motor that’s exactly right for the job... right 
in efficiency, dependability, and economy. 

You'll be right the first time when you 
choose Fasco for your small motor applica- 
tions. Why? Because Fasco engineers work 
with you on the job to make sure you get the 
right motor . . . and if Fasco doesn’t make it, 
they tell you. 

Fasco makes a wide range of small motors 
(1/500 to 1/8 hp). Most are shaded pole 
induction type motors in 2-pole, 4-pole, and 6- 
pole speeds. From this great line there’s a good 


chance of finding a basic motor that can easily 


ASCO 


INDUSTRIES, INC. 


ROCHESTER 2, NEW YORK 
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be adapted to fit your application exactly. 
Many famous names in manufacturing have 
found exactly what they want in a Fasco 
motor. Whether you make pumps, recording 
machines, heating or ventilating systems—or 
any of scores of other products requiring small 
motors, Fasco would like to study your needs 


... without obligation, of course. Write today. 


* FOR DEFENSE * 


Fasco also makes small auxiliary motors 
(6 to 48 volts D.C.) for aircraft con- 


trols, etc.—and a variety of automo- 


tive circuit breakers, pressure and signal 
switches, readily adaptable to defense 


requirements. Your inquiry is invited. 
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Are YOUR Recordings 
Accurate ? 


Mechanical Centering 
Rigid Pen Support 
(Linear Phase Shift) 
Sapphire Pivot (Less Friction) 


Pole Pieces Shaped 
for Linear 
Amplitude Response 


High Torque 
Torsion 
(Lower Hysteresis) 


4—_— High Permeability 


Alnico V Magnet 
(Higher Gauss) 


"Close Mounting 
~ | (Available 1%” Center 
to Center) 


“ub ink-writing galvano- 
— accurate recording for 
‘ from D.C. to 300 cycles 
d for multiple opera- 
12 channels, with 
h as 625 mm/sec. 


Edin recorders 
meters assure ra 
frequency responses 
per second. Designe 
tion in eran up . 
ig 
or 9 speeds Os ' = 
See your recording —— 
i -. inctrument to me ; 
re is an Edin ins a 

oe the coupon today for complete f 


Standard catalog- 
ved units available 
in 1, 2, 4, 6 and 8 
channels. Compan- 
ion amplifiers for 
all applications, 


- 
woul ———-—— 


OMPANY ee 
oF sate Worcester 8, Mass., Dept 
tion on () Edin 


Gentlemen: : a 
Send complete — Companion 


recording instrumen 
amplifiers. 





Standard Frames, July 1951, 8 pages. 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 


rating. (122) 


Performance of Electronic Drives on Half- 
Wave Power, June 1951, 8 pages. Ad- 
vantages and limitations of half-wave 
electronic controls under varying op- 
erating conditions. (134) 


Fluorocarbon Resins — Properties and 
Applications Appraised. Reissue of 
combined reprint. August and Sep- 
ember 1950, 20 pages. New class of 
high-temperature stable, chemically 
nonreactive materials of high dielec- 
tric value. Part I analyzes the prop- 
erties of these new resins; Part II 
discusses specific applications. (123) 


Hermetically Sealed Components for In- 
dustrial Control, July 1950, 8 pages. 
(Reissue.) Complete survey of sealed 
and evacuated or gas-filled components 
designed to prevent failure caused by 
climatic conditions common to indus- 
trial equipment. (115) 


\ 7HEN the remaining supply for a 
title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests will 
be filled as long as the supply lasts. 


Progress in Synthetic Mica, March 1950, 
8 pages. Report on research projects 
aimed at commercial production. 


Practical Factors in Applying Organic 
Finishes, November 1950, 8 pages. 
Quality control methods and applica- 
tion techniques. 


Design Ideas from Abroad, December 
1950, 8 pages. Ingenious and advanced 
designs in recent European develop- 
ments. 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 


Report on Dielectric Research, February 
1951, 12 pages. Practical developments 
emphasized in the 1951 conference. 


Fuses vs Circuit Breakers, February 1951, 
4 pages. Motor protection require- 
ments analyzed; selection chart for pro- 
tective devices. 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
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Where control accuracy is important... 
use Fairchild Precision Potentiometers 


OF 





‘aero 
CR 
roo 


ss} oN es ro a 


nd 
rr : 





In many control systems, accuracy is the all- 
important factor. But the accuracy of an entire 
system depends on the proper functioning of 
each component. 

Fairchild precision potentiometers are de- 
signed and built to meet extreme accuracy re- 
quirements. That’s why they are being selected 
more and more for control systems where accu- 
racy, limited weight and space, and simplicity 
are paramount. 


These potentiometers perform mathematical 
computations in electrical computing systems for 
machine-tool controls, aircraft instruments, 
aerial-camera controls, radar, guided missiles, 
gunsights, and analog computers of all types. 
They are available in non-linear and linear types 
and in ganged combinations of either or both, 
with windings to meet your requirements. If you 
have computer or control problems, ask for our 
recommendations about using Fairchild Preci- 


sion Potentiometers to solve them. 


HOW PRECISION IS DESIGNED AND BUILT INTO FAIRCHILD POTENTIOMETERS 


1. shaft is centerless-ground from stain- 
less steel to a tolerance of +0.0000, 
—0.0002 in. which, together with preci- 
sion-bored bearings, results in radial shaft 
play of less than 0.0009 in. 


2. Mounting plate has all critical surfaces 
accurately machined at one setting to 
insure shaft-to-mounting squareness of 
0.001 in./in. and concentricity of shaft 
to pilot bushing within 0.001 in. FIR. 


3. Housing is precision-machined from 





aluminum bar stock. Close tolerance of 
this construction permits ganging up to 
20 units on a single shaft with no eccen- 
tricity of the center cups, even though 
only two bearings are used for the entire 
gang. 


4. Windings are custom-made by an ex- 
clusive technique. Guaranteed accuracy 
of windings in standard types is: linear, 
0.5%; non-linear, 1.0%. Higher accura- 
cies (to 0.05% ) are available in other 
types. Guaranteed service life is 1,000,- 
000 cycles. 





DO YOU HAVE CONTROL PROBLEMS? 


Fairchild Sample Laboratory engineers are available 
to help you with potentiometer problems. To get the 
benefit of their knowledge and experience write today, 
giving complete details, to Fairchild Camera and Instru- 
ment Corporation, 88-06 Var \*/"-« Boulevard, Jamaica 
1, New York, Department 140-26L. 
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selective control functions with power 
line control. 


Developments in High-Temperature Met- 
als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 
and 2500 C. 


Gaging and Sorting Electronically, March 
1951, 4 pages. Measuring heads and 
electronic circuits for automatic classi- 
fication. 


Insulation Resistance of Thermosetting 
Laminates, March 1951, 8 pages. Ef- 
fect of humidity and temperature on 
electrical properties of standard grades. 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses. 


Fixed Capacitors for Electronic Circuit, 
May 1951, 8 pages. Trends in current 
developments; design factors in selec- 
tion of proper type. 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems in 
improvising with building construction 
materials in meeting wiring standards. 


Behavior of Insulating Materials at Radio 
Frequencies, July 1951, 4 pages. Break- 
down strength, dielectric constant and 
dissipation factor for 16 materials. 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


Quantity | Number of pages in reprint 
ordered 4to8 12 16ormore 


5 $0.50 $0.60 $0.70 
10 0.35 0.45 0.55 
25 0.30 0.40 0.50 
50 0.25 0.35 0.45 


Add 3 per cent sales tax for New York 
City deliveries. 


Announcing 
Combined Reprint on 
MOTOR PROTECTION 


UBLICATION in this issue of the 
article on fully magnetic circuit 
breakers (page 118) concludes a series of 
eight feature articles in ELECTRICAL 
MANUFACTURING On various phases of the 
problem of protecting motors and other 
power sources from overload while pro- 
viding short-circuit protection to circuits 
and wiring. All eight of these articles 
plus four others on related subjects ap- 
pearing in earlier issues of ELECTRICAL 
MANUFACTURING are included in a new 
combined reprint, ready for distribution 
about June 15. 
For an annotated list of these articles 
see the bibliography appearing on page 
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7 ONE good name deserves ANOTHER! 
The Sherwin-Williams name, identifying the quality finish on a 
quality product, contributes the added sales appeal of the best- 
known name in finishes... a trade-mark known round the world as 
rk ; 
a symbol of good finishes! 

That’s why market-minded appliance manufacturers, more and 
more, are looking to Sherwin-Williams Custom Finishes to meet 
their requirements . . . and to provide an added sales advantage with 

a tags identifying the finish on the completed product. 

N Ask your Sherwin-Williams Industrial Representative for details 
the about the identification aids available to users of Sherwin-Williams 
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000 in this issue. Subjects covered in- 
SILVER GRAPHALLOY clude: Interpretation of ratings, calculat- D ir: b 

ing motor-temperature curves, fuses vs e 4 ay 

circuit breakers, dual-element fuses, ther- 
mal overcurrent relays, inherent overheat Bp P 
protection, and fully magnetic circuit et a fl / 
breakers. A bibliography of standards for mM ie Q p 
electric motors is also enclosed. 

Booklets are 52 pages, 8% x lI in., Bee af 
printed on heavy paper. Single copies 
will be supplied at $1.50 each. Orders 
for more than one copy to be shipped at 
one time to one address will be filled at 
$1.50 for the first copy and $1.00 for 
each additional copy. All orders must be 
accompanied by remittance, including 3 
per cent sales tax for New York City de- 
liveries. Send orders for “Motor Protec- 
tion Reprint” to, 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 


y © 1am Siuth Ave., Mew Yor City 


Second Printing of 
Magnetic Amplifers 
.-. for applications re- ‘UPPLY of the first printing of the 
quiring low electrical \7 combined reprint on Magnetic Ampli- 
noise, low and constant fiers was exhausted earlier than antici- 
7 


pated. Because of the continuing and in- 





contact drop, high cur- sistent demand a second printing has 
rent density and mini- been made and orders can again be filled. 
mum wear. Combined reprint includes the four ar- 


ticles in the series by Dornhoefer and 
Krummenacher published in 1951, plus 
three other related articles. Booklets are 
10 pages, 812 x 11 in., printed on heavy 
paper. Single copies are $1.50 each; ad- 
ditional copies of the same reprint in any 
one shipment are $1.00 each. All orders 





must be accompanied by remittance, in- The Slater 170 Toggle Switch will 

EXTENSIVELY USED IN cluding 3 per cent sales tax for New not actuate Hoover Dam. It wasn’t 
York City deliveries. Send orders for designed for that purpose. It will, 

SELSYNS “Magnetic Amplifier Reprint” to Reader however, ensure the long, depend- 









ROTATING THERMOCOUPLE ond Service as specified above. able operation of such appliances 


as fans, hair dryers, mixers, saws, 


STRAIN-GAGE CIRCUITS a drills, vacuum cleaners, test equip- 


- gs ment and similar appliances for 
cuntamn SUMEEaAS Combined Reprint on which it is designed. 





















Servomechanisms Custom-engineered, yet mass 
DYNAMOTORS etc. produced for reasonable price, this 
A® announced in the May issue, page compact switch will make yours a 
Wide range of grades available for standard IX 228, this 56-page reprint of ten ar- better appliance. Specify Slater... 
and special applications. ticles on related phases of design and ap- for satisfaction. 
Brush holders and coinsilver slip rings avail- plication of servomechanisms is now ae cy. 
able for use with Silver Retadatiae tudies. available. Single copies are $2.00 each; — Camps, 125 V.; 3 amps, 
additional copies of the same reprint in Functional Variations: Single-pole, single- 
OTHER GRAPHALLOY PRODUCTS: any one shipment are $1.25 each. All throw toggle switch. Single-pole, 
orders must be accompanied by remit- single-throw momentary switch. 
<a as tance, including 3 per cent sales tax for Termine, Connections: Wire Leads (170- 





Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 


WL). Solder Lugs (170-SL). Screw 
Verminals (170-ST). 
Ov sall Size: 144” x YY" x YY”. 


deliveries in New York City. Send orders 
for “Servomechanisms Reprint” to Reader 





Thrust and Friction Washers, Service as specified above. Mnting Sleeves: 14” (Special lengths 
Vanes. available). ; 
Pump Van Handle: Ball or Bat Type in variety of 

lengths. 
Write us for Data Sheets and further information. Outline For numbered reprints pistes Reply il iia 


your problem and we will apply our years of accumulated Use the Reader Inquiry Facility 


to secure single conies. 


experience toward its solution. 


aaa meal Lt 


For reprints previously listed 
Write for single copies available 
while supply lasts. 

ROT TNT "ims ah ioe | CELECTRIC & MFG. CO., INC. 

Send remittance with your order; 56th Street and 37th Avenue 
Woodside, New York 


ish Maga Me Nid tm td ee see prices above. One of the most progressive manufacturers 


of top-quality switches, receptacles, and 
other wiring devices. 
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Center Panel: Superior Plastics Co., Chicago, Ill. 


Frame: Prolon Plastics Div., Florence, Mass. 


ON DRAUGHT 


bar 
Tatts 


KING OF BEERS 


Construction: Neon Produets, Inc., Lima, O. 


e»eand Koppers Polystyrene is 
“on draft’’ for eye-catching displays 


@ The extruder of the center panel of 
the attractive Budweiser® window or 
bar display shown above experimented 
with several competitive plastics be- 
fore he chose Koppers Polystyrene for 
the job. With competitive plastics, he 
was unable to achieve the smooth 
finish and sturdy strength he desired. 
Koppers Polystyrene not only gave 
him those essential characteristics, but 
also permitted the extrusion of the 
center panel at temperatures which 


allowed a speed-up in the rate of prod- 
uction thereby reducing the unit cost 
of the operation. And the smooth sur- 
face of the panel took silk screen print- 
ing extremely well. 

About Koppers Polystyrene, the ex- 
truder wrote: “Jt has increased our 
production substantially over other 
competitive materials.” 

Koppers Polystyrene also solved the 
problem of the frame for the panel. 
The frame is injection molded, and 


offers good looks and firm protection 
to the panel and electrical circuit. 
Koppers has the information and 
technical assistance that can help you 
solve a molding problem. Among the 
formulas of Koppers Polystyrene there 
is a type to fit your particular needs. 
Koppers technicians are anxious to 
work with you in developing new ap- 
plications for Koppers Polystyrene 
and in obtaining the best results from 
your use of this versatile plastic. 


Koppers Plastics make Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK - 
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BOSTON : 


PHILADELPHIA -: 


CHICAGO 


DETROIT «+ LOS ANGELES 
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VISIBILITY 


ACCESSIBILITY 
COMPACTNESS 


fe 
oS a 


The R-B-M paper section a ge 


magnet coil—encased in a 


‘moulded phenolic housing 


is completely embedded ina 
rock-hard resinous material 
The construction perma- 
nently guarantees against 
coil damage from moisture, 
oil, and most corrosive 


atmospheres 


AC MAGNETIC STARTERS 


The R-B-M melamine arc chamber extinguishes 
the arc of loads far in excess of maximum ratings, 
without impairing the accessibility of the stationary 
and movable contact assemblies. 


A quick glance immediately shows 
which overload has tripped. 


R-B-M puts more usable contact material at the center of 
arcing to provide greater wear before replacement. 


Magnet and coil assembly, as well as stationary and movable 
contacts, can be removed independently of other 
components by using only a screwdriver and without 
disconnecting external wiring. 


Write Dept. A-6 for Bulletin 605 


—FOR AUTOMOTIVE, INDUSTRIAL, 
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R-B-M DIVISION 
ESSEX WIRE CORP. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 
COMMUNICATION AND ELECTRONIC USE 





Associations 
and Societies 


ACS Installs Cramer 

At its 54th Annual Meeting, the Amer- 
ican Ceramic Society installed as presi- 
dent William E. Cramer, president of 


Industrial Ceramic Products, Inc., 
Columbus, Ohio. 


RTMA Selects Sarnoff for Award 


For his outstanding contributions to 
the advancement of the radio-television 
industry, Brig. Gen. David Sarnoff, chair- 
man of the board of directors of RCA, 
was selected by the Radio-Television 
Manufacturers Association as the recipi- 
ent of its first annual award. The award 
will be made to General Sarnoff at the 
RTMA banquet on June 26 at the Palmer 
House, Chicago. This award will be 
made annually to the person, company 
or organization which, in the opinion of 
the directors of RTMA, has performed 
a distinctive service for the industry. 


ISO Meets in New York 

Thirteen technical meetings will be 
held at Columbia University in conjunc- 
tion with the second triennial General 
Assembly of the 33-nation International 
Organization for Standardization. The 
American Standards Association will act 
as host at the Assembly, which will be 
1eld from June 9 to 12. 

Experts from eleven countries will dis- 
cuss international standards for ball and 
roller bearings. The Swedish Standards 
Association holds the secretariat for the 
bearings standards work, which carries 
the title ISO Technical Committee 4, 
Ball and Roller Bearings. Dr. Hilding 
Tornebohm, vice president of SKF Indus- 
tries and president of the Swedish Stand- 
ards Association, will preside at the meet- 
ings. The American delegates to the 
ISO committee meetings on bearings 
will be nominated by Sectional Com- 
mittee B3, Ball and Roller Bearings, of 
the American Standards Association. The 
ISO project seeks to standardize termi- 
nology and definitions of bearings and 
bearing parts; nominal dimensions and 
tolerances of ball and roller bearings 
affecting their assembly with other ma- 
chine parts; methods of inspection; 
methods of evaluating load ratings; and 
dimensions of mounting accessories. 

Another group of experts will con- 
sider international tests for iron and 
steel. These meetings will be held by 
ISO Technical Committee 17, Iron and 
Steel, of which the British Standards 
Institution holds the secretariat. The 
U. S. is not a member of this committee, 
but the American Standards Association 
will have observers in attendance at 
these meetings. The delegates will deal 
specifically with the first draft of the 
ISO proposal for tensile testing of steel, 
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ALLIED’S 
EEC 


Sub-Miniature 
CABS 


Approved by. U.S.A.F. 
Spec. MIL-R-5757A 





Type MH-6 





Type MH-18 


Developed specifically to meet the rigid requirements of 
U.S.A.F. Spec. MIL-R-5757A, the new Allied line of sub- 


miniature double throw relays includes the MH-18 (6-Pole), 


For detailed specifications 


and drawings of these new relays, 
the MH-12 (4-pole), and MH-6 (2-pole). ¢ Contacts are write for Bulletin 1002 


rated at 2 amps resistive or 1 amp inductive at 28 volts D.C. 
e The high performance of these relays has been achieved 
in an extremely compact, unitized construction and parallels 


the most recent advances in airborne equipment design. & 


ALLIED CONTROL COMPANY, INC. 2 EAST END AVE., NEW YORK 21, N. Y. 
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QUIETNESS 
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Ur tml e td ee 
ratings are possible with 
open case construction 


Sra dt tae lish a 
la ae 


Wool packed oil 
tite a ee 
i) als ae 
trouble-free service. 


Resilient mounting for 
most quiet operation. 


1 le ee ee 
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yeors without showing 
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LONG LIFE 


an 
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Coils wound from single 
length of polyviny! 
fot 2 ee 
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Rubber mounting 
contributes to quiet 
operation. 


Re-circulating channels 
lead fugitive oil from 
shaft back to reservoir. 


ATM it eae le] 
CUT Mg rl tm 
eliminate rotational 
CTE LTB ee 
bearing life. 


MARCO shapvep pote MOTORS 


e The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
efhciency of operation and quiet, long-lasting service. 


Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance becayse of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 


for your product. 


MARCO MOTORS are available in 1/100-1/8 H.P range; 4 and 6 


? 


pole; 1, 2 and 3 speed. Investigate them today. 


Please send me COMPLETE DATA 
on a MARCO Motor to fit our requirements 


Name 
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Shaft Diameter 
Product 
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Quality Motors 
‘‘tailored’’ to 
your product at 
ready-made prices 


and with working-group proposals con- 
cerning the Brinell, Rockwell and Vickers 
hardness tests; the Charpy and Izod im- 
pact tests; and the Bend test. 

In all, seventy-six ISO Technical Com- 
mittees are now working on standardiza- 
tion projects in such varied fields as 
plastics, screw threads, gears, rubber, 
and machine tools. 


MPA Elects President 


At its Eighth Annual Meeting, the 
Metal Powder Association elected as 
president Ernest H. Klein, manager, 
Metal Div., New Jersey Zinc Sales Co., 
New York. 


ASTM Plans Extensive Program 

To accommodate the large number of 
technical papers on the properties and 
testing of materials which are to be pre- 
sented at its 50th Anniversary Meeting 
in New York, June 23-27, the American 
Society for Testing Materials has already 
scheduled 30 technical sessions. The 
Society's 10th Exhibit of testing appa- 
ratus and laboratory supplies will also be 
held during the week. Headquarters will 
be at the Hotels Statler and New Yorker. 
All exhibits will be at the Statler. 

At the Annual Dinner, Wednesday, 
June 25, which this year includes spe- 
cial features in keeping with the Society's 
50th Anniversary, the chief speaker will 
be Dr. Detlev W. Bronk, president of 
the National Academy of Sciences and 
head of Johns Hopkins University. The 
President’s Luncheon, Tuesday, June 24, 
will include the annual address of ASTM 
President T. S. Fuller, General Electric 
Co., Schenectady, and short addresses by 
Dr. R. E. Zimmerman, vice president, 
United States Steel Co., and A. Caquot, 
leading French scientist and president of 
the International Organization for Stand- 
ardization. The Marburg lecture will be 
given by R. C. McMaster, Battelle Memo- 
rial Institute, on “Nondestructive Test- 
ing.” 

Throughout the entire Meeting, be- 
ginning on Sunday, June 22, there will be 
hundreds of meetings of the Society’s 
technical committees. These are of more 
than usual significance because 1952 
is the year when the triennial Book of 
ASTM Standards is issued, and there will 
be intensive efforts to bring the more 
than 1800 existing standards right up to 
date and to complete many new specifi- 
cations and tests that are under consid- 
eration in the committees. 


RWMaA Prize Contest Closes July 31 
All entries in the Prize Paper Contest 
sponsored by the Resistance Welder 
Manufacturers Association must be mailed 
to arrive not later than July 31, 1952. The 
contest provides an opportunity to those 
in industry or engaged in research labo- 
ratory work to compete for a first prize 
of $750, a second prize of $500, and a 
third prize of $250. Papers emanating 
from a university source (the author of 
which is either an instructor, graduate 
student, or research fellow) are eligible 
for a $300 prize and a second prize of 
$200. Undergraduate students may sub- 
mit papers for a $250 award. The con- 
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“HIPERSIL CORES — 


helped us design 99;4¢% Perfect Amplification!“ 


McIntosh Engineering Laboratory, whose new output 
circuit is the first major advancement in years of audio 
amplifier design, credits Hipersil Cores with a vital 
contribution to its development. 

“Hipersil Cores reduced the weight of our driver 
and output transformers by 30 pounds; enabled us to 
cut the height of our assembly from 20 to 7 inches. 
Further, by holding losses to a minimum, these cores 
eliminated the high distortion which is characteristic 
of larger cores at low output levels.” 

You can cut size, weight and assembly costs in all 
types of electrical and electronic transformers with 
Hipersil Cores. They combine highest permeability 


JUNE 1952 


with lowest losses in a wide range of sizes, all fre- 
quencies (1 through 12 mil cores). Greater flux- 
carrying capacity and increased mechanical strength 
help to make them the best cores on the market. For 
specific information on how to apply them to your 
product, write Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. j-70630 
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Fastener Problem 


of the Month 





Fastening Roller Chain Link Pins 
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SOLUTION: Rollpins, now used in 
both standard and heavy-series Morse 
Roller Chains, have provided the 
ideal fastening method. Rollpins— 
slotted spring steel cylinders with 
chamfered ends—are simply driven 
into holes drilled to normal produc- 
tion tolerances. Because they exert 
constant pressure against the hole 
walls, they are permanently self-lock- 
ing. Extensive “fatigue testing” has 
shown that Rollpins are vibration- 
proof . .. outlast cotter pins by more 
than 10 to 1. They are readily re- 
movable with a hammer and punch, 
and can be re-used. With Rollpins, 
Morse has saved time on chain as- 
sembly and provided a chain that re- 
quires less maintenance than any other 
comparable chain. 


PROBLEM: Heavy duty roller chain 
must be built to withstand severe op- 
erating impact and vibrations as a 
matter of routine. For many years, 
cotter pin breakage has been a serious 
problem for roller chain manufactur- 
ers. The Morse Chain Company 
searched for a more satisfactory meth- 
od of locking link pins. 





YOUR PROBLEM may have an equally satis- 
factory ESNA solution. Mail our coupon for de- 





sign information on vibration-proof, self-locking 

ESNA fasteners. 
cain tae nerd aliaamaenintadianis | -_ 
| | | 
Dept. R8-622 Elastic Stop Nut Corporation of America 
| 2330 Vauxhall Road, Union, N. J. Naieteaaiate ot tendiie | 
| Please send me the following free fastening information: oF ae | 
, 0 Rollpin Bulletin (1) Here is a drawing of our product. | 
| () AN-ESNA Corversion Chart What fastener do you suggest? | 
, SES EN ne ee MN ee cone bead xe Stine 
aS Bice Gee Seika qivcandtree eke sna vi aniensoey daw eee abdea viens 
; Se arrange Kee rae aaah end we walisioee eas vaurhens | 
! eae Zone OL ON Do. ck 












CALENDAR OF MEETINGS 


June 1-4—Convention, American 
Society of Refrigerating Engineers, 
Biltmore Hotel, Atlanta, Ga. 

June 2-4—36th Annual Meeting, 
American Gear Manufacturers As- 
sociation, The Homestead, Hot 
Springs, Va. 

June 8-21—International Organiza- 
tion for Standardization, Columbia 
University, New York. 

June 16-20—Industrial Finishing 
Exposition, sponsored by the Amer- 
ican Electroplaters’ Society, Inter- 
national Amphitheatre, Chicago. 


To be held concurrently with 39th 


Annual AEC Convention, Conrad 
Hilton Hotel, Chicago. 

June 23-26—28th Annual Conven- 
tion, Radio-Television Manufac- 
turers Association, Palmer House, 
Chicago. 

June 23-27—Summer General 
Meeting, American Institute of 
Electrical Engineers, Hotel Nicolet, 
Minneapolis, Minn. 
June 23-27 — 50th 
Meeting, American Society for 
Testing Materials, Hotels Statler 
and New Yorker, New York. 

Aug. 19-22—Pacific General Meet- 
ing, American Institute of Elec- 
trical Engineers, Phoenix, Ariz. 


Anniversary 





test is open to individuals in the above 
categories living in the United States, its 
possessions, and Canada. For complete 
details regarding the subject matter of 
the papers and other contest rules, write 
to the Resistance Welder Manufacturers 
Association, 1900 Arch Street, Phila- 
delphia 3, Pa. 


Symposium on Progress in 
Quality Electronic Components 

More than 1100 engineers and tech- 
nical authorities attended this Sympo- 
sium, which was held in Washington on 
May 5-7 under the sponsorship of the 
American Institute of Electrical Engi- 
neers, the Institute of Radio Engineers 
and the Radio-Television Manufacturers 
Association, with the active participation 
of the National Bureau of Standards and 
the Department of Defense. Proceed- 
ings of the Symposium will be pub- 
lished shortly. Orders for copies should 
be addressed to Radio-Television Manu- 
facturers Association, 777 14th St., N.W., 
Washington, D. C. 

Summaries of several of the papers 
delivered by members of the Dept. of 
Defense appear elsewhere in this issue. 


U. S. Enlists Aid of Standards’ Groups 


The Federal Government and the mili- 
tary services now plan to use nationally 
recognized industrial and technical soci- 
ety standards “to the maximum extent 
practicable” in developing Federal and 
military specifications and standards, ac- 
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Electrical Porcelains 


Ca a oe 


Louthan ceramic insulation is made to meet 
your individual requirements. In addition to 
an extensive variety of standard shapes and 
sizes of appliance parts, Louthan is prepared 
to design and make parts according to spe- 
cialized needs. Louthan products are engineered 
for ease of assembly, long life and depend- 
ability. You will find that they meet your 
most exacting requirements for insulating qual- 
ities, resistance to thermal shock, mechanical 
strength, accurate forming, clean, smooth sur- 
faces and consistent uniformity. 

The complete line of Louthan Electrical 
Porcelains is described in Catalog 49-E, which 
we will be glad to send you. If you care to 
submit your drawings and specifications, 
Louthan engineers will be glad to forward 
complete recommendations, cost estimates and 
samples for inspection and testing. 


The LOUTHAN MANUFACTURING COMPANY 


A Subsidiary of Harbison-Walker Refractories Co. 
EAST LIVERPOOL, OHIO 
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Accurately 
Dimensioned 
Cavity Prevents 
Contact Distortion 











Recessed Head 






























Chamfered Contact 
Facilitates Insertion 




















Completely insulated with 
integral head and body 
molded of tough, low-loss 
Nylon. High breakdown 
voltage, low capacity to 
panel are characteristics of 
these completely new 
JOHNSON tip jacks. 











JOHNSON Nylon Tip Jacks 
are furnished in eleven 
bright, uniform colors 
adapting them to coded 
applications. Contact is se- 
curely anchored in the jack 
body, recessed to avoid ac- 
cidental contact. Standard 
contact materials are phos- 
phor bronze and beryllium 
copper, both silver plated. 
Solder terminal is hot tin 
dipped. Mating plug is 
firmly engaged with virtu- 
ally all its surface area in 





low, stable contact resist- 
ance is assured. Jack body 


by single nickel plated 
brass nut. 

















E. F. JOHNSON CO. 


ib List eke | 








WASECA, 













JOHNSON 
NYLON 


TIP JACKS 



































































BERYLLIUM 


: 2 COPPER 
contact with the jack. Thus, CONTACTS 


Cat. No. 
threaded %”-32, mounted een 
105-603-1 
105-604-1 
105-605-1 
We would like to present 105-606-1 
you with samples of these 105-607-1 
outstanding jacks. Write us 105-608-1 
on your letter head request- 105-609-1 
ing 105-B6. 105-610-1 
105-611-1 


Dark Green 


Light Green 






cording to a speech delivered before the 
Standards Council of the American 
Standards Association by Willis S. Mac- 
Leod, Director of the Standards Divi- 
sion, Federal Supply Service of General 
Services Administration. 

Answering industrialists who have 
complained that the Federal Govern- 
ment and the military services have too 
often ignored usable industry standards, 
Mr. MacLeod stated: “Frankly, we have 
been powerless up to this time to stop 
that sort of thing because of the regu- 
latory aspects of government buying. 
Under this new plan and the policies it 
establishes, the Administrator (of Gen- 
eral Services) has the authority to decide 
when specifications are justified and 
when not.” 

Public Law 152, largely a result of 
recommendations made by the Hoover 
Commission, has given the General Serv- 
ices Administration overall responsibility 
in the whole area of standardization 
without regard to type of material, sup- 
plies, or equipment. It is not GSA’s 
intention to direct its efforts in the field 
of military combat or special military 
items, but to concentrate its program on 
items in common use. This law also 
made the Administration responsible for 
establishing and maintaining a uniform 
Federal Catalog System and for develop- 
ing, maintaining and making mandatory 
on all agencies of the Government a 
series of uniform standard purchase 
specifications known as Federal Specifi- 
cations. 

General Services Administration has 
already adopted 45 American Standards. 
“Analysis indicates,” Mr. MacLeod 
added, “that we can adopt possibly 210 
American Standards in the Federal Speci- 
fications.” 












Standards 


Manufactured Electrical Mica Standards 
Superseding NEMA Publication No. 
46-117, 24-page Publication No. ME1- 
1952, contains the latest NEMA stand- 
ards for manufactured electrical mica. 
Information is given concerning the 
classification of muscovite and phlogopite 
(amber) splittings: the composition, prop- 
erties and tolerances of manufactured 
mica sheets, wrappers, tapes and tubes; 
the method of measuring thicknesses and 
diameters; and the methods of testing 
pasted mica used in electrical insula- 
tion, the dielectric strength of electrical 
insulating materials of commercial power 
frequencies, and the laminated tubes used 
in electrical insulation. Copies of this 
publication may be obtained at a cost of 
$1.50 from the National Electrical Manu- 
facturers Association, 155 E. 44th St., 
New York 17. 


ELECTRICAL MANUFACTURING 








ADLAKE RELAYS AT WORK— 


One of a series of advertisements on specific ADLAKE applications. 






Dependable 
Control is IN 


ee ania necanesnnn 


RON SRO aOR RIION 





with Adiake Mercury Relays 





In manufacturing sugar and flour bagging machines, free illustrated Relay Catalog . . . no obligation, 
J. D. Merrifield & Son, of Rocky Ford, Colorado, of course. Address The Adams & Westlake Com- 
rely on ADLAKE Mercury Relays. The 12 Mighty pany, 1108 N. Michigan, Elkhart, Indiana. 

Midget Relays and 2 Time Delay Relays shown in 
the illustration above operate in the controls of one 
of their automatic scales, handling the control cur- 


rent which the sensitive contacts operating with EVERY ADLAKE RELAY BRINGS YOU 
the balance could not handle. THESE “PLUS” FEATURES: 

Like all ADLAKE Relays, they are sturdily con- e HERMETICALLY SEALED—dust, dirt, moisture, oxida- 
structed for continuing dependability without main- tion and temperature changes can’t interfere with oper- 
tenance. They are hermetically sealed . . . armored ation © SILENT AND CHATTERLESS © REQUIRES NO 
against vibration . . . silent and chatterless. Se 2 Ene Sea eae 


TO-MERCURY CONTACT—prevents burning, pitting 
Find out how ADLAKE Relays can assure trouble- sn cathaaiaai 
free, low-cost operation in your business. Write for 





vweAdams & Westlakecourasy 95... 


Established 1857 « ELKHART, INDIANA @ New York © Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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has the “specials”’ 


IN STOCK 




















AIRCRAFT 
be eee 


3 
1. NO. HP 
eae 400 cycl 
transform 
115. volts per Ph 
400 cycle. 90° © ity. 

phase, 140 ae Y MiL-T-27 


: ° etfs ° 

mounting; as 1 specifications. 

Grade Ae Y_x2 Yex3 VA high. 
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Manufacturers 
Publications 











For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ExLecrricAL MANUFACTURING 
as your source. 







Other publications available to readers 
of ExecrricaL MANuracturinc through 
the use of the Reader Inquiry Facility on 
page 233 are reviewed in “Literature for 
the Asking” in this issue, starting on 
page 210. 




























The HP3-140 unit is just one of many 
“specials” regularly stocked in the cH1cAGo New Equipment Line. 
CHICAGO makes a practice of stocking “‘specials”’ that are 
hard-to-get elsewhere. You’ll find the answers to your transformer 
needs for practically any of today’s circuit requirements in 
CHICAGO’s exclusive ‘‘Sealed-in-Steel’’? New Equipment Line— 

in stock at leading electronic parts distributors. Whether your 
transformers must pass the most rigid MIL-T-27 specifications or 
are intended for average applications, it’s wise to choose CHICAGO 
“‘Sealed-in-Steel’’ units (the world’s toughest) for that extra 
margin of dependability under all operating conditions. 





















































“Special” or “Standard~the world’s toughest transformers 
are in CHICAGO'S “Sealed-in-Steel” NEW EQUIPMENT LINE! 


All cu1caco ‘‘New Equipment”’ transformers 
H-TYPE feature one-piece drawn-steel cases—the 
Hermetic sealing meets Strongest, toughest, best-looking units you 
gil MIL-T-27 specs. can buy. The one-piece seamless design 
Steel base cover is y . , 
deep-seal soldered into enclosing an electronically perfect 
case. Ceramic bushings. construction, provides the best possible 
Stud-mounted unit. ; : “ . . 
electrostatic and magnetic shielding, affording 
complete protection against adverse 
atmospheric conditions. For every application: 
ae ee gone ined Power, Bias, Filament, Filter Reactor, 
board. Convenient Audio (in 3 ranges), MIL-T-27, Step-down— 
numbered solder lug_— there’s a CHICAGO “‘Sealed-in-Steel” transformer, 


terminals. Flange- ‘ = r : . 
mounted unit. available in a choice of 3 mountings. 



















































































S-TYPE 


































































































e-ryee Free‘‘New Equipment’ Catalog 
With 10” color-coded xet the full details on CHICAGO'S 
leads brought ovt New Equipment Line—covering 
through fibre board Sealed-in-Steel’’ transformers 
base cover, Lead ends designed for every modern circuit 
Pan are stripped and tinned application. Write for your Free 
for easy soldering. copy of this important catalog to- 
- Flange-mounted unit. day, or get it from your electronic 
\ parts distributor. 
{ 











CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET ¢ CHICAGO 18, ILLINOIS 














TRADE MARK REG 


Jic 





CIRCUIT GUIDE-—This booklet 
contains a complete list of the hydraulic 
standards for industrial equipment ap- 
proved by the Joint Industry Conference. 
Accompanying it is a plastic drawing 
template containing basic elements of 
all JIC symbols. Both are contained in 
a single folder. The template that ac- 
companies the booklet is divided into the 
following four sections: directional con- 
trol spool types; outline symbols for 
three- and four-way directional control 
bodies; pressure controls; and pumps, 
fluid motors, cylinder and ram, surge 
damping valves, check valves, arrows, 
and other symbols. Copies may be ob- 
tained on letterhead requests addressed 
to the Denison Engineering Co., 1160 
Dublin Rd., Columbus 16, Ohio. 


INSTRUMENT BALL BEARINGS— 
Containing many cutaway views, tables, 
and other illustrations, this 24-page 
booklet is devoted specifically to small, 
precision instrument ball bearings. _ It 
describes the classification, design and 
operating requirements of instrument 
bearings and includes examples of their 
applications in various components of 
automatic pilot systems, fire-control rate 
gyros, servomechanisms, navigation in- 
struments and other equipment. De- 
scriptive details and dimensional data for 
a comprehensive line of instrument ball 
bearings are included, together with the 
American Ordnance Association funda- 
mentals for making torque tests of in- 
strument-type ball bearings and specifica- 
tions of automatic torque _ testers 
employed by New Departure and avail- 
able to others. Copies of this booket, 
No. AIB, may be obtained on letterhead 
request addressed to New Departure 
Div., General Motors Corp., Bristol, 
Conn. 


SHEET-METAL FASTENING — Illus- 
trated eight-page bulletin entitled “A 
Cost-Reducing Program Through Pres- 
tolizing,” describes a new method of 
fastening sheet-metal parts and_prod- 
ucts. Process of preparing the fasteners 
is done in the metal-working plant, with 
existing plant equipment, under a non- 
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AIRCRAFT LANDING LIGHT PARTS 


Grimes Manufacturing Co. 


PORTABLE RECORD PLAYER 
RCA Victor, Inc. 


When performance depends 


on dimensional STABILITY 


Stereocrafters, Inc. 


AERIAL CAMERA MAGAZINE 


Ryan Industries, Inc. 





THREE-DIMENSIONAL CAMERA 


---see how DUREZ phenolics measure up 


@ When products or parts must hold 
their size and shape, even under 
adverse service conditions, Durez phe- 
nolics are often the best answer. Best 
from the cost angle, too. 

In the case of the aircraft landing 
light, plastic components of the lower- 
ing and raising mechanism function 
unfailingly in all sorts of weather. 

The slick black body of the 3-di- 
mensional camera conforms to the 
close tolerances that hobbyists expect, 
yet use of Durez cut many dollars 
from the selling price. 

In the record player turntable, ver- 
tical wobble or lack of concentricity 
are successfully avoided. In the aerial 


camera magazine, the Durez and metal 
used were tested to function success- 
fully together in a temperature range 
of —65°F. to +160°F. 

Dimensional stability is but one in a 
long list of properties offered by the 
hundreds of phenolic materials we 
have developed. Resistance to heat, 
to impact, moisture, and chemicals, 
electrical strength, light weight, and 
lustrous natural surface are others. 
Most important these days, availability 
and finished cost make phenolics a 
wise choice. 

Your custom molder— and Durez 
technicians — are ready to work with 
you. 


PHENOLIC PLASTICS THAT FIT THE JOB 
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Lali ltd 
RESINS 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESIN 
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licensed agreement with the Prestole 
Corp. The bulletin describes this agree- 
ment and discusses design data, proper 
tool selection, punch and die character- 
istics, and engineering data. For copies, 
address a letterhead request to the 
Prestole Corp., 1351 Miami St., Toledo, 
Ohio. 















MEN in 
INDUSTRY 


Mark Morgan, formerly electrical engi- 
neer, Reed-Prentice Corp., Worcester, 
Mass., has recently joined the Methods 
Engineering Dept., International Business 
Machines Corp., Endicott, N. Y. 9 Mr. 
Morgan is the author of a number of 
articles appearing in ELECTRICAL MANvu- 
FACTURING, including the series recently 


PLANETARY DRIVE REDUCES WEAR... “ " 


George S. Cherniak has been ap- 
I pointed vice president of engineering of 
LENG HENS LIFE of Star-Kimble Gearmotors Control Engineering Corp., Canton 


planetary gear speed-reducing system used and proved for a 








































uarter of a century in Star-Kimble Gearmotors distributes the 
bearing load uniformly and reduces the risk of wear. 


Helical gears of the planetary system are precision-shaved in Star- 
Kimble’s own plants for the continuous tooth contact that assures 
quiet operation and long life. 


Moving parts within the sturdy reducer housing maintain a con- 
stant fine spray of lubricant from an oil reservoir to the bearings 


and gears. Oil seals prevent leakage. manben 0: eemianie 


Tapered roller bearings on output shaft eliminate end play—allow 
3 tu Mass. Mr. Cherniak was previously 
Gearmotor to be mounted in any position. associated with Anderson-Nichols, con- 


; y ¢ sulting engineers, Boston. 
Most important advantage of all is the fact that every Star-Kimble 


Gearmotor is an integrally designed, integrally built unit. All parts Raymond A. Rugge, formerly presi- 
d ; . dent and general manager of the Kilgore 
are Star-Kimble engineered to work smoothly and efficiently to- Manufacturing Co., Worthington, Ohio, 
gether—all motors, gears and other major components are produced has been appointed chief engineer of the 
: Aeronautical Div., Minneapolis-Honey- 

by Star-Kimble. well Regulator Co., Minneapolis. 

*Demanded by industry for tough start-and-stop jobs. 
For the facts on Star-Kimble Gearmoters Thomas J. Kelly has been appointed 
7’ 








write for a copy of Bulletin B-601. design engineer for General Electric’s 
newly created Appliance Control De- 


partment. 
= E. G. Chartier has been named man- 


ager of the engineering department of 
The Sessions Clock Co., Forestville, 


MOTOR DIVISION OF Conn. 
HLE PRINTING PRESS AND MFG. CO. 
Welcome W. Bender has been ap- 


Bloomfield Avenue Bloomfield, New Jersey pointed chief electronics engineer of The 
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SOuUnSs On BRONZE 


SLEEVE BEARING 
DATA 






N Part 1-Bond Testing of Bi-Metallic 

Bearing Materials we pointed out 
the importance of securing a definite bond 
between two or more metals in the pro- 
duction of quality bearings. While the only 
reliable tests available at this time are 
destructive in nature, they serve as an 
accurate gauge of quality during the manu- 
facturing process. The test most widely 
used is the chisel test—Figure I. 

If the alloy layer can be detected both 
on the overlay and the base metal, brittle 
bond is indicated. If the overlay metal is 
stripped clean from the base metal, then 
the bond is bad rather than brittle. 

Tables II and III outline rating methods 
which can be employed to classify the 
results of the chisel test. 








base babbitts containing tin, a bond number 
of 2 may be obtained. Tin alloys on steel 
usually have a bond number of 2 while on 
bronze the bond number may be 3, due to 
the fact that heavier layers of the brittle 
tin-copper compound are formed. 

The presence of a brittle bond in a com- 
posite bearing material is not undesirable 
as long as the bond strength is high and 
the bearing is not subjected to heavy 
fatiguing stresses. Fatigue loads, which are 
of a cyclical, repetitive nature tend to 
flex the material back and forth, which 
flexing induces shear stresses in the bond 
layer. Brittle bond compounds are usually 
weak in shear strength, but in some cases, 
it has been found that material with a 
bond rating of number 4 will perform 





TABLE II 
Bond Ductility Rating 


SLEEVE BEARING 


Bond Percent of Overlay Metal 
Number Rating Fractured Along Bond Line 
1 SEN tl Bole 6 Ai oo ae 0- 5 
2 Good... 5- 15 
3 a 15- 40 
4 Poor. Bit 40- 60 
5 pels ahect ee {es cases 60-100 
ey Steers oe Betas ane a pearaikes 100 
TABLE III 
Bond Completeness Rating 
Bond 
Number Rating Appearance of Chisel Marks 
1 eer ee ee .No tendency of two metals to separate. 
2 O- 15... .Separation at edge of chisel marks. 
3 15- 40... ..Bond separates in spots. 
4 40- 60 .. About 50% of base metal cleanly exposed. 
5 60-100... ...More than 50% of base metal exposed. 
6 100. ; ..Base metal completely exposed. 





Lead alloys should have a bond number 
of 1 on steel backs, although with lead 


—SCORE 
LINE 


| 
| 





Figure 2—Preparation of sample for 
“Peel-Back” Test 
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satisfactorily in bearing applications. This 
is especially true of material such as bush- 
ing stock fabricated by sintering bronze 
powder on a steel backing. The bonding is 
not complete due to the natural porous 
structure of the bearing metal. 

Also, the semi-quantitative value of the 
test does not signify that bond number 2 
is faulty and, in many cases, a bond 
number of 3 is entirely acceptable. 

Further interpretation of bond strength 
by the chisel method is possible with the 
aid of a ‘‘peel-back”’ test. In this test, the 
specimen is bent 90 degrees on the backing 
metal which flexing promotes shear along 


JOHNSON BRONZE 


DATA 





a =-10-20 
R = 20- 30° 


Figure 1—Chisel Test of Bond 


Bi-Metallic Bearing Materials 


the bond line and enables the tester to 
study the type and quality of the bond 
more thoroughly. 

The ‘“peel-back’”’ test is illustrated in 
Figure II. The piece to be tested is placed 
in a special fixture, notched along the 
bearing surface and bent back over a fixed 
radius. The stretching action along the arc 
of the bend causes shear stresses to be set 
up in the bond layer. If the bond is brtitle 
or weak, the overlay will tear loose and 
can be peeled back. The distance A-A' 
that the metal peels back is one indication 
of the bond strength and quality. Further 
interpretation can be made by chiseling 
into the overlay from point A’. 


Engineering Service 


Johnson Bronze offers manufacturers of all types 
of equipment a complete engineering and metal- 
lurgical service. We can help you determine the 
exact type of bearing that will give you the greatest 
amount of service for the longest period of time. 
We can show you how to design your bearings so 
that they can be produced in the most economical 
manner. As we manufacture all types of Sleeve 
Bearings, we base all of our recommendations on 
facts free from prejudice. Why not take full advan- 
tage of this free service? 


This bearing data sheet is but one of a series. 


You can get the complete set by writing to— 





Seg: ids 3 


SLEEVE BEARING HEADQUARTERS 
570 S.MILL ST. ° 


NEW CASTLE, PENNA. 
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Glenn L. Martin Co., Baltimore. Mr. 
Bender supplants John M. Pearce, who 
has resigned. 














Jackson Edwards has been appointed 
southern California sales representative 
of the J. M. Ney Co., Hartford, Conn. 


senna tbo isle anisis 


S. K. Andersen has been promoted to 
chief engineer of AiResearch Manufactur- 
ing Co., Los Angeles. 









: Tom Garry, formerly plant manager of 
; Shick Inc., Stamford, Conn., has been 
: appointed vice president in charge of 
production and engineering. Mr. Garry 
has been with Shick since 1949. 
























Dr. Arnold A. Cohen has been ap- 
pointed director of telecomputing sys- 
tems development at Engineering Re- 
search Associates, Inc., St. Paul, Minn. 
In his new capacity, Dr. Cohen will 
direct the development of special-purpose 
digital computers, and the application of 
digital techniques to control, instru- 
mentation, and communication problems. 

















D. R. Yoder has been assigned by the 
equipment sales section of the RCA 
Tube Dept., Harrisoa, N. J., to its Los 
Angeles office to augment its West Coast 
field sales force. For the past three 
years Mr. Yoder has been an RCA 
equipment sales representative in the 
Chicago region. Mr. Yoder joined RCA 


in 1942 as a design engineer. 
A. W. Keen has been appointed man- 
: yr ager of application coordination of 
Sylvania Electric Products Inc., New 
York. He formerly was assistant to the 


manager of Sylvania’s Product Develop- 
eforms designed and man- ment Laboratory at Kew Gardens, N. Y. 
ee ae: Bet teuetL 1h 7 oy will head . new es 
Pre i that wi investigate the advanced appli- 
by long- -experienced spring eng! cae cations of the electronic products of sev- 

Pat Me ce htbn ei Ee : eral Sylvania manufacturing divisions. 
ae PM tii) methods to : Initially, he will be responsible for appli- 
ee il quantities of springs, cation studies on radio receiving tubes, 
supply you ri Coles | eon Me bok eee’ microwave tubes, and crystal devices. 
coils and wireforms tailored to your & 


a . si 
_to save you time, costs——and help insure Freeman A. Spindell, chief engineer, 
eect Perea cx ian | Browning Laboratories, Inc., Winchester, 
q 

















Springs, Coils ond Wir 
ufactured quickly, econ 












nee ey a Mass., has been elected vice president. 
Call, wire or write. A Lewis Spring | | In addition to his new duties, Mr. 
gladly check your requirements with you. , | Spindell will retain his responsibilities 


as chief engineer. 








David E. Cordier and Dr. Harold A. 

LEW BS SP RIN 3 ea tag ei aa NG ate —— — ee . vi oe 

of director of research and director o 

52646) W. NORTH AVENUE, et er haa copies technical service, respectively, of the 

Plaskon Div., Libbey-Owens-Ford Glass 

Co., Toledo, Ohio. Both men were for- 

merly associate directors of research. 

Mr. Cordier has been with the company 

i | since 1933. He holds many patents for 

his work and it was under his direction 

that the “alkyd family” of plastics was 

developed. Dr. Hoppens has specialized 

in research and technical service work on 

coating resins, becoming associate di- 

rector of research for that group of 
PRECISION : materials in 1950. 


— Ray T. Fenn, formerly electrical engi- 


se a ; neer at Bryant Chucking Grinder Co., 
THE FINE SPRI ND WIREFOR AND MATER ; : a 7 5 : : 
bas Echo at id —* mS OF EVERY 111 ae “i “2 4 Springfield, Vt., is now associated with 
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-| NOW—MICA 
| BY THE MILE! 


A G-E MICA MAT IS 100% 
= MICA IN CONTINUOUS 


r SHEET FORM 














Here’s a new insulating development ee 
of : \ : 9g P G-E mica mat is shown emerging 
- from General Electric that offers tremendous from machine which forms minute 
he advantages to both manufacturers and mica flakes into rolls of flexible, 
p- repairers of electrical equipment. It’s highly uniform mica insulation. By 
Y. G-E mica mat—100% mica in the form of as the use of domestic rae 
nt } 4 ; G-E mica mat may free the U. S. 
li- flakes and particles in continuous sheets. from dependence on foreign sources. 
: G-E mica mat is produced in thicknesses é Blowtorch test indicates the high- 
li ranging from two-thousandths to temperature resistance of G-E mica 
8 six-thousandths of an inch. It gives better mat, which can be heated red-hot 
performance than present machine- and > a without damage. 
hand-laid mica products because of its 
at, greater uniformity of thickness and its 
er, oe te . ake 
- void-tree construction. 
fr. Capable of being impregnated with resins 
ies 


and bonded to paper, glass or cloth for 
greater strength and improved electrical 
A properties G-E mica mat tapes and sheets Greater uniformity of new G-E mica mat (above, left) is shown in 
fe contrast to conventional mica insulating sheet (above, right). 








sts can be used in heating devices, molded 

- into shapes for motors and generators, or 

om machine-wrapped on bars and cable. G-E INSULATING MATERIALS INCLUDE: 

ASS ope ° ° ° 

or- FREE! Write today for free samples and a ae eae wae Seen Senttine 

h eer ee Sealing and Filling Compounds 

ni technical report on G-E mica mat to Sites Neehailien Varnished Cloths and Tapes 

a General Electric Company, Section 150-3A, “No equipment is better than its insulation.” 

on Chemical Division, Pittsfield, Mass. LOOK TO G.E. FOR LAMINATES, TOO! 

yas General Electric offers a complete line of laminated sheets, tubes 
ed and rods, and molded laminates with cloth, paper, glass fabric 
on or special bases for a wide range of insulation and other indus- 
di- trial uses. 

of 
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FOR SMALL PARTS PRODUCTION 










































Exclusive Electric 
Control Valve 


An exclusive 
Hannifin develop- 
ment—the 


“DIRECTAIR” 









































Split-second, 
effortless control. 















































Han-D-Presses will 











Mail the coupon. 

































control valve. Safe, 


WRITE FOR BOOKLET 


A colorful descriptive 
booklet on Hannifin 


be sent on request. 


Old-fashioned, muscle-operated arbor presses cause oper- 
ator fatigue that results in costly rejects, wasted material 
and reduced production. 

Why not revitalize your production lines with Hannifin 
Han-D-Presses that assure uniformity of work on every 
piece? These modern tools, which operate off your shop air 
supply, will speed work on small parts jobs such as staking, 
press-assembly, forming, punching and marking. 

Features include: safe, easy hand or foot operation with 
electric controls; rugged cup-type piston and honed cylin- 
der; guided ram and rigid frame; removable steel base 
plate. Two sizes: 4-ton and 1-ton capacities. 


HAN NIFIN 


AIR PRESSES © HYDRAULIC PRESSES © CYLINDERS © VALVES 


HANNIFIN CORPORATION 
1149 S. Kilbourn Ave., Chicago 24, IIl. 
Please send Bulletin 251 om Han-D-Presses. 


PN 2% 5.4 p<ae NS GeEN GeESS SoS bbe SAawE EE SR OD ON ee REwO 


DCG CGresceaberan hehe ees dek sb tan eene ss esbaeebe > 





COOP RRO eee 


Winsted, 
as chief engineer in charge of 


the Sterling Engineering Corp., 
Conn., 
consulting. The company offers engi- 
neering service for the design and manu- 
facture of machinery and parts, spe- 
cializing in automatic control, primarily 
electrical. 


John H. Ganzenhuber has been named 
manager of the government contracts 
department of Hoffman Laboratories 
Inc., Los Angeles. Mr. Ganzenhuber 
will supervise all activities be- 
tween government agencies and the com- 
pany’ engineering and production de- 
partments. 


liaison 


Wallace L. Howe has been appointed 
director of research and development of 
the Norton Co., Worcester, Mass. He 
replaces Dr. Samuel S. Kistler, formerly 
director of research, who has resigned. 
Mr. Howe was formerly director of de- 
velopment. 





Ralph C. Osborn, vice president in 
charge of engineering for Eureka Williams 


Corp., Bloomington, Ill., has resigned 
from the firm, effective July 1. Mr. 
Osborn will enter the consulting engi- 


neering field, with headquarters at 
Bloomington. He will devote a large 
part of his time to work for Eureka 


Williams. 


Walter M. Hanneman has been ap- 
pointed executive engineer of Shakeproof 
Inc., a division of Illinois Tool Works. 
His office will be located at the St. 
Charles Road plant in Elgin, Til. 


Charles L. Day has been  ap- 
pointed manager of the new sales office 
opened in Washington, D. C., by Corn- 
ing Glass Works, Corning, N. Y. Mr. 
Day will act in a liaison capacity be- 
tween Corning research engineering and 
manufacturing groups and the various 
agencies and departments of the Govern- 
ment. 


Kenneth C. DeWalt, manager of Gen- 
eral Electric’s cathode-ray-tube opera- 
tions since 1949, has been named man- 
ager of engineering of the GE Tube 
Department, with headquarters in 
Schenectady. Robert E. Lee, assistant 


manager of cathode-ray-tube operations, 
has been appointed to succeed Mr. 
DeWalt. 

J. T. Cataldo has been appointed 


assistant general manager of International 
Rectifier Corp., El] Segundo, Calif. Until 
recently Mr. Cataldo was a research and 
development engineer at the Signal 
Corps Engineering Laboratories, Fort 
Monmouth, N. J. 





Ivan Speer has been named engineer- 
ing manager of AiResearch Manufactur- 
ing Company of Phoenix, Arizona. 


John B. O'Donnell has been ap- 
pointed Boston sales representative for 
the Sola Electric Co., Chicago. 


Dr. Sidney M. Rubens has been pro- 
moted to director of physics of Engi- 
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DRASTICALLY REDUCES 
SHIPPING PROBLEMS AND 


ap- 


SHIPPING COSTS! 


a | | he This NEW, REVOLUTIONARY PLAN of Materials Han- 

a Vee J i dling is now being used in many industries with dramatic 
he. am , } success. Recent reports reveal outstanding advantages, 
and ff ae : such as...FASTER SHIPMENTS, LOWER HANDLING 
oom - | | COSTS, LESS SHIPPING DAMAGE, LARGER SHIPMENTS 
| ‘ia PER TRUCK and CAR LOADS, INCREASED WAREHOUS- 

ING CAPACITY, LESS FIRE RISK, REDUCED LABOR RE- 


QUIREMENTS and ADDED SAFETY IN THE SHIPPING 
DEPARTMENT. 





GAIR POWER-LIFT PACKAGES feature rugged FIBER- 
BOARD PALLETS. These PALLETS are so ingeniously de- 
signed that a fork truck may enter the pallet from any 
one of four sides. It can handle a ton load as easily as a 
forty pound bundle. 


TODAY...materials handling and packaging represent 
the two most fertile fields for cost reductions in industry 
and right here is where the GAIR POWER-LIFT PACK- 
AGE PLAN can lower your production costs and 
increase your profits. 


WRITE FOR COMPLETE INFORMATION 


GAIR ENGINEERS welcome an opportunity to help solve 
your shipping and warehousing problems. 


ROBERT GAIR COMPANY, INC.: 155 EAST 44th ST., NEW YORK TORONTO 


PAPERBOARD ° FOLDING CARTONS . SHIPPING CONTAINERS 
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E ... Eliminates needless relays 
4 ... Simplifies wiring layout 
L ... Conserves panel space 


... One-point, multiple control 





30-AMPERE TYPE-P 
ROTARY SNAP SWITCH 


In all ESCO rotary 
switches, the make and 
break. actions occur in- 
side the insulating 
phenolic housings of 
the separate switch sec- 
tions. These _ sections 
are ganged to provide 
the required number of 
poles. 













Advantages: ESCO rotary switches combine great versa- 
tility of application with simplicity and ruggedness of design. In 
each individual switch section, a variety of rotor shapes and 
positions is possible. By ganging the required number of such 
sections, an almost unlimited choice of connection and operating 
sequence arrangements is available. 


Ratings: The Type-JR rotary switch is rated at 10 amperes, 
125 volts AC, or 5 amperes, 125 volts DC. The Type-P rotary switch 
— a high-speed snap-action switch — is available in these same 
ratings, and also in heavier designs for 30, 60, 100, or 200 amperes 
at 500 volts AC or 250 volts DC. 







ESCO rotary switches can be furnished to meet the 
latest revised specifications of the Navy Department. 


(AS ELECTRO SWITCH 


CORPORATION 
HY 167 King Avenue, Weymouth 88, Mass. 





















neering Research Associates, Inc., St. 
Paul, Minn. 


R. N. Palmquist and C. L. Greenslade 
have been appointed by D. M. Steward 
Mfg. Co., Chattanooga, Tenn., as New 
York and Chicago district representa- 
tives, respectively. 


Nathaniel Little and Earl King have 
been appointed design engineers of the | 
Standard Machinery Co., Mystic, Conn., f 
manufacturers of plastic molding presses 
and extruding machines for the wire and 
cable, and rubber and plastic industries. 


Frank J. Dieli has been appointed 
vice president and chief engineer of 
Majestic Radio & Television, a divi- 
sion of The Wilcox-Gay Corp., Brooklyn, 
N. Y. Mr. Dieli will head both the engi- 
neering and research staffs at Majestic. 


William H. Steinkamp has been ap- 
pointed sales manager of the industrial 
division of Minneapolis-Honeywell Regu- 
lator Co. 


Harold E. Stocking has been named 
manager of engineering for the electric 
sink and cabinet department of General 
Electric’s major appliance division. From 
1945 until his present appointment, Mr. 
Stocking’s work has been concentrated 
in the home laundry equipment depart- | 
ment, where he successively served as | 
design engineer, section engineer, works | 
engineer, and manager of product engi- | 
neering. 


art to asieieeeaeeniaae 


Arthur F. Merrigan is the new presi- 
dent of Wirt Co., Philadelphia, manufac- 
turers of resistors and rheostats. Mr. Mer- 
rigan succeeds retiring president Paul M. 
Duryea. 








Company Briefs 





The Atomic Energy Commission has 
established at its Washington head- 
quarters a new Office of Industrial De- 
velopment headed by Dr. William Lee 
Davidson, formerly director of physical 
research for the B. F. Goodrich Co., 
Akron, Ohio. The purpose of the new 
office is to aid in the administration of 
the industrial participation program— 
involving studies of power generation— 
and to expand the areas in which all 
types of industry may find an interest in 
the national atomic energy program. 


The Fulton Sylphon Division of the 
Robertshaw-Fulton Controls Co., Knox- 
ville, Tenn., announces the acquisition of 
all manufacturing, sales, and patent rights 
in the seal developments of Renniks 
Co., and Ralph L. Skinner, Sr., of De- 
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pointed “ie 
eer of fe SPECIAL APPLICATION 
1 divi- Ca 
vokigal | FRACTIONAL HORSEPOWER 
e engi- 
sti. MOTORS 
‘en ap- 
dustrial . e . 
| Regu- ...an end result of special engineering 
aia In the hands of users... the real “proving 
named os ae pene eieeate 0 ground” of all products .. . devices powered 
—— hold appliances. with Lamb Electric Motors have won a repu- 
. From tation for long, trouble-free operation. 
nt, Mr. us 
nM Motor reliability, a prime requisite for suc- 
depart- | cessful product operation, is assured with 
2 Lamb Electric Motors because (1) the motor 
* engi- is designed for the specific application, (2) it 
is built of quality materials to the highest 
; Seiten ili eiiatad manufacturing standards, (3) it embodies 37 
. ae type ladetion antes Ser wine years’ experience in the small motor field. 
lanurac- recorders, electronic tube - 
ing, and similar services. 
ir. Mer- os rower Reliability is but one of the advantages 
Paul M. 3 
gained through the use of a specially engi- 
neered Lamb Electric Motor. 





agg er pen —_—— THE LAMB ELECTRIC COMPANY 


i tion for vending machines, KENT, OHIO 
oa ll alana In Canada: Lamb Electric—Division of 


sieaeniniaaal Sangamo Company Ltd.—Leaside, Ontario 
| [ 





sion has 





. head- Rugged construction is a major 

; factor in the reliability of this 
rial De- motor widely used in the field 
iam Lee of mechanized equipment. A high vacuum with high vol- 

I sical ume turbine unit for commercial Base-mounted, explosion-proof 
P nysi or industrial vacuum or blower aircraft geared fuel transfer 
ich Co., applications. pump motor. 
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troit, and transfer of operations to_ its 
Knoxville plant. Ralph L. Skinner, Sr. 
will continue to participate actively in 
the seal program as a consultant on de- 
sign and application problems. 


Serving 
i N DUSTRY § 






The firm name of the National Var- 
nished Products Corp., Woodbridge, N. J., 
has been changed to Natvar Corporation. 
There has been no change in ownership 
or corporate structure. 





National Research Corp., Cambridge, 


F Mass., has opened its new 50,000 sq-ft 
ap a be a AN . ~~ XQ 7 f plant in Newton, Mass. 
The Southwestern sales office of Gen- 


eral Electrics Lamp Division is now 
occupying a 45,000 sq-ft building located 
at 6500 Cedar Springs Ave., Dallas, 
Texas, 

Standard and Special Washers, 

of every description, from every 

kind of material, any desired 
finish . . . designed for every 


purpose... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. — oe , Ey 


eZ Ultrasonic Corp., Cambridge, Mass., 
¢ 2 has acquired control of the Monitor Con- 


a 4 troller Co., Braintree, Mass. Monitor is a 
ao PT manufacturer and distributor of motor 
THE WORLD’S LARGEST PRODUCER OF WASHERS controls and switch gear equipment for 


industrial use. Ultrasonic will use Moni- 
2200 SOUTH BAY STREET ° MILWAUKEE 7, WISCONSIN tor’s production facilities for the manu- 
facture of some of its own electronic 
computer and sonar equipment in addi- 
tion to the continued manufacture of 
Monitor’s products. 




























Ferro Corp., Cleveland, Ohio, has ac- 
quired a 50 per cent interest in The Wel- 
Met Co., a concern engaged in powder 
metallurgy at Kent, Ohio and Salem, 
Ind. 

































Texas Engineering and Manufacturing 
Co., Inc., Dallas, Tex., has shortened its 
name to Temco Aircraft Corporation. 









al 











The Wire Corp., Worcester, Mass., 
will employ 250 persons when it takes 
over the Hopeville Co. plant in the same 
city for the production of special elec- 
wire. 








tronic 















Magnetic Amplifiers, Inc. has moved to 
larger quarters at 632 Tinton Ave., New 
York 55. 




















Sylvania Electric Products Inc., New 
York, has leased 20,000 sq ft of ware- 
house and office space in Seattle, Wash., 
“ cee to serve as its sales and service head- 
Here at Comar, Xe — oe quarters in the Pacific Northwest region. 
competent staff ‘of : . 


engineers, plus vast, i ; ra i 
new production Carboloy Department of General Elec 


facilities insure more it Sel tric has announced plans for construction 
rapid deliveries of a biti 2 of a 90,000 sq-ft permanent-magnet 
wide variety of elec- [| ~ . manufacturing plant at Edmore, Mich. 
trical components. Construction is expected to be completed 
Write today. Yourin- ‘ during the spring of 1953. 

quiry will receive oe oe 


rompt attention. 
, The Fiber Glass Division of Libbey- 


Owens-Ford Glass Co., Toledo, Ohio, has 
established a special district sales office 
in Chicago at 120 S. LaSalle St 


Dormeyer Industries is the new name 
a A a a 5 for Dean W. Davis & Co., 3418 Milwau- 
; kee Ave., Chicago 41, longtime manu- 


ELECTRIC COMPANY facturers of solenoids, coils and _trans- 
3349 ADDISON ST., CHICAGO 18, ILLINOIS formers. A. F. Dormeyer, general man- 


ager; Karl A. Dormeyer, sales manager, 
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*T. M. Registered 
in United States 
Patent Office by 

Driver-Harris Company 
August, 1908 


Manufactured and sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
Factories: U.S.A., CANADA, ENGLAND, IRELAND, FRANCE, ITALY, SPAIN Representatives in 38 COUNTRIES 
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“One World.” All over the globe, men have come 
to acknowledge this unique concept as the most effect- 
ive basis for solving innumerable problems related to 
human progress. 


“One Nichrome.” All over the globe, men have 
come to acknowledge this unique alloy as the most 
effective means for solving a host of problems also 
related to human progress—in the fields of engineering 
and production. 


This being so, we take particular pride in our 
trademark: NICHROME~— granted solely and wholly 
to us by the United States Patent Office forty-three 
years ago. Representing a series of superb electrical 
heating and resistance alloys, developed and produced 
only by Driver-Harris, it symbolizes top quality and 
utmost dependability to manufacturers everywhere. 


World-Famous Nichrome is produced only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 
BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
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tiny but rugged 


Series D Cannon Plugs satisfy a long felt 


need of the Electronics Industry for a sturdy, 








versatile and extremely compact connector 











for use On miniaturized equipment of all 











kinds. These may be mounted as (1) rack 











and panel (2) box (3) wall, or (4) cord cone 








nectors. Junction shells with integral clamps 











protect the terminal ends of the connector 














when used as cord or wall mounted units, 











Contacts are of the quality you expect to 











find in any Cannon Plug. Machined from 











copper base alloy, gold plated, they accom. 
modate #20 or #22 AWG stranded wire. Rated 






































y capacity 5 amps. Wigh-dieleetric insulators. 
Minimum flashover, 1000 volts rms: The pro- 
tective steel shells provide an integral mount- 
ing flange. The ‘‘keystone’’ shape of the 
shells gives positive polarization with friction 


type engagement. 





Cannon DA Plug and receptacle 
with junction shells. 
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25 contacts 





















CANNON OD 
50 contacts 


CANNON DC 
37 contacts 
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CANNON DA 


The %-scale drawing above shows 
* 15 contacts 


the new DA with 15 #22 contacts 
and junction shell compared with 
AN plug and receptacle having 14 
#16 contacts and cableclomp. Say- 
ing of space outside the supporting 
unit is 144". The saving inside is 
5/32". Aside view of the DA would 
make the comparison even more 
startling. 


AT 


Id! 
ELECTRIC 


For further information and per- 
formance data request BulletinD-1. 


1915. Factories in Los Angeles, Toronto, New Haven, 
principal Address 
Dept. F-118, P.O. 


Los Angeles 31, California. 


Harbor. Representatives in cities. 


to Cannon Electric Company, 


Lincoln Heights Station, 


and Martin A. Sorensen, manager of the 
Kentland, Ind., plant are, and have been, 
the active owners and management since 
December, 1945. 


The Naugatuck Chemical Division of 
the United States Rubber Co., New 
York, is expanding its facilities for the 
manufacture and sale of rubber latex and 
plastic materials on the West Coast. A 
new plant has been completed on Tele- 
graph Road, Los Angeles, which will 
serve as the Division’s Western sales 
headquarters. 


The Hagan Corp., Pittsburgh, Pa., is 
building a new research and development 
laboratory at its Orrville, Ohio, plant. 
Development work in servomechanisms 
and other instruments and control appa- 
ratus will be undertaken at the new 
laboratory. 






Shakeproof Inc., a division of IMlli- 
nois Tool Works, Chicago, has estab- 
lished a new special stampings depart- 
ment to provide increased facilities for 
service to mass-assembly industries and 
development and production of special 
fastenings and other small stampings. 
Facilities will also be available for con- 
tract stamping. 


E. I. du Pont de Nemours & Company, 
Wilmington, Del., will celebrate _ its 
150th anniversary on July 18. About 
6,000 spectators will be on hand for 
the program, which will be broadcast 
over a national network. The story of 
du Pont’s growth will be told in a book 
“Du Pont—The Autobiography of An 
American Enterprise,” which will be pub- 
lished about the first of July. 


Ward Leonard Electric Co., Mount 
Vernon, N. Y., has moved its Los Angeles 
branch office and warehouse to larger 
quarters located at 1605 E. Olympic 
Blvd., Los Angeles 21. 


The Electric Regulator Corp., South 
Norwalk, Conn., is planning the con- 
struction of a new 15,600 sq-ft plant in 
Norwalk, Conn. 





The Worthington Corp. has _ redesig- 
nated its Dunellen, N. J., plant as_ its 
Plainfield Works. The plant employs 
about 400 people. 


The Glenn L. Martin Co., Baltimore, 
Md., recently reorganized its electronics 
department into a project section and 
a number of technical and _ service 
sections. 


The Quaker Rubber Corp., a division 
of H. K. Porter Co., Inc., has established 
a branch warehouse and sales office at 
260 Schuyler Ave., Kearney, N. J. 


Sylvania Electric Products Inc., New 
York, is negotiating a lease for a 50,000 
sq-ft factory to be erected in the York, 
Pa., area. The new plant will be used 
for the fabrication of metal parts and will 
be operated as a unit of Sylvania’s Parts 
Division, which has its headquarters at 
Warren, Pa. Construction work on the 
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MYCALEX glass-bonded mica insulation is 
the one highly adaptable, versatile insulating 
material that combines every desirable char- 
acteristic required in a modern dielectric. 
Although far superior to lower cost dielectrics, 
MYCALEX offers considerable advantages 
over many materials costing several times as 
much. MYCALEX is available in various 


JAN APPROVED 


MYCALEX 410 is approved fully as Grade L-4B under 
National Military Establishment Specification JAN-1-10, 
“Insulating Materials, Ceramic, Radio, Class lL.” 


MYCALEX 400 is approved fully as Grade L-4A under 
National Military Establishment Specification JAN-1-10, 
“Insulating Materials, Ceramic, Radio, Class L.” 


Write for 20-Page Catalog Today! 


A valuable compilation of engineering data and manufac- 
turing information on electrical insulation that you'll surely 
want for your technical file. Request it today—no obligation. 
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AYALEX, 


TRADE MARK REGUS PAT OFF 


for betier products at lower cost- 


AYOEX. 


Glass. 
INS 


Bonded Mica 


ULATION 


@ MOLDS AND MACHINES 
TO CLOSE TOLERANCES 


@® MOLDABLE WITH METAL INSERTS 


@ CAN BE TAPPED, 
THREADED, SLOTTED 


@ AVAILABLE IN RODS, 
SHEETS, SPECIAL SHAPES 


@ MOLDED IN PRACTICALLY 
ANY SHAPE OR SIZE 


® LOW-LOSS FROM 60 CPS 
TO 24,000 MCS 


grades, each featuring specific characteristics 
to meet particular needs. Since proper appli- 
cation of the right grade of MYCALEX has 
resulted in simultaneous product improve- 
ment and lower cost in hundreds of instances, 
it’s good business to check with MYCALEX 
before specifying sheet, rod, fabricated or 
molded insulation. 


CHARACTERISTICS 

MYCALEX GRADE 400 410 410X 
POWER FACTOR, 1 MC 0.0018 0.0015 0.012 
DIELECTRIC CONSTANT, 1 MC 7.4 9.2 6.9 
LOSS FACTOR, 1 MC 0.013 0.014 0.084 
DIELECTRIC STRENGTH, volt/ mil 500 400 400 
VOLUME RESISTIVITY, ohm~-em = 2x10!'5 1x10!5 5x10!4 
ARC RESISTANCE, seconds 300 250 250 
MAX. SAFE OPER. TEMP., °C 370 350 350 
WATER ABSORPTION % 24 hrs. NIL NIL NIL 





MYCALEX CORPORATION OF AMERICA | 
Owners of ‘MYCALEX’ Patents and Trade-Marks 
Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 — Piant & General Offices: CLIFTON, N.J. 
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> Extremely important is a 
manufacturer’s selection of 
components entering into the 
end-product — HIS product. 
Upon the performance of the 
complete assembly he must 
stand or fall. We deeply treas- 
ure the confidence placed in 
Superior Carbon Brushes over 
a stretch of 33 years by more 
than 30 manufacturers of motors 
and many other manufacturers 
who are committed to high 
standards of quality and 
achievement. 


SUPERIOR 
CARBON PRODUCTS, INC. 


9115 GEORGE AVE., CLEVELAND 5, OHIO 
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new building is expected to be com- 
pleted by the end of the year. 


General Electric's Transformer and 
Allied Products Division, Pittsfield, Mass., 
has added three new buildings to its 
facilities. Costing more than six million 
dollars, the buildings provide an addi- 
tional 94,520 sq ft of floor space. Opera- 
tions in the new building include the 
manufacture of laminated cylinders for 
insulating transformer coils and the pro- 
duction of copper conductors for trans- 
formers. 











Industrial Nucleonics Corp., Columbus, 
Ohio, manufacturers of the AccuRay beta 
gage, is now occupying a new research 
and engineering building which is lo- 
cated across the street from its office 
and production buildings on Chesapeake 
Ave. 
































The Standard Wire & Cable Co., 

Culver City, Calif., has been appointed 
West Coast sales representative for the 
Division Lead Co., Chicago. Located 
at 9608 Venice Blvd., Culver City, the 
Standard Wire & Cable Co. will stock 
such Divco products as solder, fluxes, 
tin, alloys, and anodes. 









International Rectifier Corp. has 
moved from Los Angeles to 1521 E. 
Grand Ave., El Segundo, Calif. 





As a result of a license arrangement 
with Marion Electrical Instrument Co., 
Manchester, N. H., the Phaostrom Co. 
South Pasadena, Calif., is manufacturing 
ruggedized and hermetically sealed elec- 
trical indicating instruments completely 
interchangeable with the Marion line. 





Rome Cable Corp., Rome, N. Y., has 
opened a sales office at 1207 Grand Ave., 
Kansas City 6. 
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Proceedings of the National Electronics 
Conference—edited by Publication 
Committee, National Electronics Con- 
ference, Inc., 852 East 83 St., Chi- 
cago 19. 670 pages. $5. 

This book contains the 76 papers pre- 
sented at the 1951 National Electronic 
Conference, a few being represented by 
abstracts. The general classifications and 
the number of articles in each are: servo 
theory and distance measurement, 5; 
electron tube developments, 4; informa- 
tion theory, 5; audio systems, 4; signal 
detection, 4; high-frequency measure- 
ments, 4; analog computers, 4; applica- 
tion of magnetic amplifiers, 5; circuit 
analysis, 4; high-frequency electron tubes, 
4; Industrial inspection and measurement, 
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Laminated [NSUROK Grades T-725 and T-812 have made history ever since 

VS they were first introduced to the electronics industry. These laminates, 
possessing a unique combination of properties, have shown sensational 
performance in critical high-frequency applications. 





a Now these superior electrical laminates are available in Metal-Clad form 
(with copper or aluminum sheet bonded to one or both surfaces) for 

tronics the production of “printed circuits.” 

lication Metal-Clad INSUROK exhibits outstanding electrical properties which 

s Con- remain remarkably stable under repeated temperature and humidity cycling. 

Chi- In addition, it possesses high physical strength and low cold flow, and 
| punches readily into intricate shapes. The metal foil is bonded by a special 

rs pre- [| process assuring consistently higher bond strengths than ever offered before. 

ctronic Samples of Copper or Aluminum-Clad INSU ROK are 

ited by available for testing purposes. Send for complete information, today. 

ns and 
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x3 | he RICHARDSON COMPANY 

— FOUNDED 1858 —LOCKLAND, OHIO 

signa - ’ : ; 
coal 2799 Lake St., Melrose Park, Illinois (Chicago District) eae 
pplica- SALES OFFICES: Cleveland ° Detroit °* Indianapolis * Lockland, Ohio Metal-Clad INSUROK 
circuit Los Angeles * Milwaukee * New Brunswick, (N. J.) * New York * Philadelphia 
1 tubes, Rochester * San Francisco * St. Louis 
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Need tools or machinery ? 


“One call 
gets them all!” 


@ It’s faster and more convenient to use 
U.S. Steel Supply’s “one call’’ service 
when you want tools and machinery for 
your plant maintenance or production 
needs. We have available a wide variety 
of top-quality equipment that will meet 
your most exacting requirements. One 
call to your nearest U.S. Steel 
Supply office will bring quick de- 
livery of most items in our diversi- 
fied stock. One call gets them all! 



























Beading Machines 
Benders, Bar and Angle 
Brakes, Hand or Power 
“Cc” Clamps 
Crimpers 
Drill, Portable Electric 
Elbow Machines 
Expanded Metal 

Flanging Machines 

Galv-Weld 
Grinders, Portable Electric 
Grinding Wheels 
Hoists, Hand or Electric 
Lock Forming Machines 
Marking Crayons 
Notchers 
Punches, Hand or Power 

Punch Presses 

Rolls, Slip, Hand or Power 
Saws, Metal Cutting 

Shears, All Types 
Welding Electrodes 

Welding Machines 































































































WRITE FOR FREE BOOK! You'll find 
plenty of helpful information in Your 
Complete Guide to Metal Working 
Machinery and Industrial Tools. 
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CLAMPS HAND BENDING BRAKES 
















































ANGLE SHEAR 


METAL CUTTING BAND SAW NOTCHER AND BENDER WELDING MACHINES 
























































LOCK FORMING MACHINE HAND BENDERS HAND PUNCHES 

















UNITED STATES STEEL SUPPLY DIVISION 
UNITED STATES STEEL COMPANY 


HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. : WAREHOUSES COAST-TO-COAST 
BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK 
PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS » KANSAS CITY, MO. - PHILADELPHIA - PHOENIX 
ROCKFORD, ILL. - SALT LAKE CITY - SOUTH BEND - TOLEDO - TULSA - YOUNGSTOWN 
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3; television, 7; computers, 4; medical 
applications, 4; industrial applications, 4; 
magnetic amplifiers, 4; components, meas- 
urement and assembly, 4; and micro- 
waves and propagation, 4. Also included 
is an address, “Electronics for De- 
fense.” The appendix contains a list of 
papers published in previous issues of the 
Proceedings. 


Heating, Ventilating, Air-Conditioning 
Guide—by Guide Committee, Amer- 
ican Society of Heating and Ventilating 
Engineers, 51 Madison Ave., New 
York 10. 1496 pp. $7.50. 


The 1952 edition of the Guide shows 
an increase over previous editions in 
both usefulness and size. The technical 
data section, for example, contains 1064 
pages of technical and design information 
on 50 different subjects; this represents 
an increase of 16 pages, in addition to an 
equal increase filling the equivalent of 
16 pages derived from the condensation 
of previously published material. 

The chapter arrangement of the last 
two editions has been retained. These 
chapters are grouped under the follow- 
ing section titles: Fundamentals, Human 
Reactions, Heating and Cooling Loads, 
Combustion and Consumption of Fuels, 
Systems and Equipment, Special Systems, 
and Instruments and Codes. While the 
entire book has been reviewed and re- 
vised, the important revisions occur in 
17 of the 50 chapters. For example, in 
Chapter 5 the tables of unit conductances 
for thermal convection and methods for 
computing radiant heat exchange for 
various conditions have been brought 
into agreement with latest research re- 
sults. In Chapter 25, sections dealing 
with construction, ratings, operation and 
application of room coolers have been 
enlarged. In Chapter 32 a section has 
been added on the application of fans for 
high-temperature work. Also nomen- 
clature and designations for fans have 
been brought into accord with latest 
industry practice. In Chapter 44, which 
covers industrial air conditioning, the 
table showing recommended air condi- 
tions for manufacturing, storing, and 
handling various types of products has 
been greatly enlarged, and many im- 
portant factors affecting the processes 
involved have been listed with the 
various products. Among the other 
chapters containing important revisions 
is Chapter 50, which discusses codes and 
standards. Not only has the list of codes 
and standards been enlarged to include 
new codes, but the latest editions of 
all codes and the names and addresses of 
organizations which can supply the codes 
and standards are given as well. A use- 
ful addition to the technical data section 
is a comprehensive cross index. 

As a convenience in locating available 
types of equipment, the volume contains 
a catalog section listing the names, 
addresses and brief descriptions of prod- 
ucts of over 270 manufacturers. This 
section also is provided with a cross index. 





See announcement on page 238 for new 
combined reprints now ready. 
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Over 28 years experience in the manu- 











facture of specials at cost that compares 

















favorably with standard types. Built-in 














quality proved by years of actual use. 
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From 10 VA to 300 KVA Dry-Type only. 





Send for 


oa: ae Both open and encased. 1, 2, and 3 Phase. 


15 to 400 Cycles. 


WINDING LABORATORIES 


11 ALBEMARLE AVE. TRENTON, NEW JERSEY 





Manufacturers of Electrical Transformers— 
Testing Equipment MEMBER 
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Raytheon offers you all of the new- 
est Toroid winding facilities plus a 
rich background of experience in 
the design and production of Tor- 
oid coils for military and commer- 
cial applications. As a pioneer in 
the field of precision-wound Tor- 
oidal inductors and transformers, 
Raytheon has led the way in the 
development of advanced tech- 
niques for combating moisture and 
maintaining high values of Q... 


RAYTHEON 


in meeting today’s needs for special 
audio and ultra high frequency 
transformers ...and in the devel- 
opment of special high-precision 
deflection coils for military applica- 
tions. 

In every way Raytheon is com- 
pletely equipped to serve you as 
your reliable source of supply for 
all types of highest quality precision 
wound Magnetic Components. 
Write for complete information. 


BUILD 


MANUFACTURING COMPANY 


EQUIPMENT SALES DIVISION 
DEPT. 6470-EM WALTHAM 54, MASSACHUSETTS 
DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 


Excellence in €lechrontcs 


ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 


INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 


RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; 
Voltage stabilizers (regulators); Transformers; Sonic oscil- 


sal Te 
INTO YOUR 


lators for laboratory research; Standard control knobs; 


Electronic calculators and computers; Radio, television, sub- 


PRODUCTS 


miniature and special purpose tubes and other electronic 


equipment. 


*Reg. U.S. Pat. Off. 





~ ABSTRACT 


and 
COMMENT 


Factors in Today’s 
Electronics Production 


HE electronic industry, in terms 

of mass production, has always 
been geared to the exploitation of new 
entertainment media; and now tele- 
vision is the last of such opportunities, 
in the opinion of Capt. Rawson Ben- 
nett, USN, Bureau of Ships, speaking 
at the Symposium on Progress in 
Quality Electronic Components, May 
5, 1952, Washington, D. C. Within a 
matter of years, Capt. Bennett de- 
clared, no wishful thinking will be 
able to hide the fact that entertain- 
ment equipment markets will be re- 
placement markets. Should the elec- 
tronics industry then wait until its 
character changes to take advantage 
of some of the new factors coming up, 
or should something be done now? 

One new factor discussed by Capt. 
Bennett is the Electronics Production 
Resources Agency, Department of De- 
fense. The Agency has these functions: 

1) with the help of the military de- 
partments “customers” secures a rea- 
sonably good estimate of parts re- 
quirements, and (2) with the help of 
industry and, in particular, component 
committees, obtains categorization of 
components by productive process. 
Based on these breakdowns, industry 
capacity has been estimated. 

Capt. Bennett saw “no insurmount- 
able problem in having a continuous 
running set of statistics on components 
and capacity, possibly by the Bureau 
of the Census.” A manufacturer could 
supply parts requirements and capa- 
city to produce figures in aggregates 
of the system. No analysis of com- 
petitive plans could usefully be made, 
for who could tell for sure whether a 
tube was to be used in TV or industrial 
controls? He emphasized that he was 
not suggesting any form of govern- 
mental controls, but was posing the 
possibility of having reasonable plan- 
ning data available to the industry. 

As to general specifications for com- 
ponents, the industry, Capt. Bennett 
said, is working according to three 
broad general specification classes, 
commercial, military general (MIL or 
JAN) and military special. The last 
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HARD WORKING AUTOMOBILE CLUTCHES 


Those who work with them call them tion line fabrication of these pieces 
“lamp-shades.” Actually they are requires steel of consistent uniform- 
clutch springs—part of the standard ity and analysis. 


clutch of the modern automobile. Dora acne ain. 


This particular spring is precision quality steel products, the makers 

built of Sharon Hi-Strength steel to of this important part have learned 
deliver maintenance-free perform- they can rely on Sharon for consist- 
ance for the life of the car. Produc- ent quality. 


*Specialists in STAINLESS, ALLOY, COLD ROLLED and COATED Strip Steels. 


Se 







“SHARON STEEL CORPORATION 
Shaw, Penniyloaia 


DISTRICT SALES OFFICES: CHICAGO, ILL., CINCINNATI, O., CLEVELAND, O., DAYTON, SHARONSTEEL 
©., DETROIT, MICH., INDIANAPOLIS, IND., MILWAUKEE, WIS., NEW YORK, N. Y., ie 
PHILADELPHIA, PENNA., ROCHESTER, N. Y., LOS ANGELES, CALIF., SAN FRANCISCO, 

CALIF., MONTREAL, QUE., TORONTO, ONT. 


For information on Titanium contact Mallory-Sharon Titani hio 
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CYCLOHM MOTORS 


chosen for U. S. Navy transmitters 
by Federal Telephone and Radio Corp. 


You can tell a motor 
by the company it keeps! 


CYCLOHM's Model 2500 motor rated 1/300 
to 1/400 h.p. is used in the FRT-5 and FRT-6 
transmitters currently being produced by 
Federal Telephone and Radio Corporation for 
the U. S. Navy. This precision induction motor 
drives the frequency correcting capacitor 

of a variable master oscillator to correct for 
errors due to dial settings, changes in ambient 
and other conditions. 


The widespread use of CYCLOHM motors in the 
electronic and communications field is testimony 
to the precision performance of this quality line. 


EMC Universal, Direct Current and Shaded 
Pole Motors and CYCLOHM Induction Motors 
are used by Federal Telephone and Radio 
Corporation and other leading manufacturers 
for more than 500 applications—cameras, 
communications equipment, sewing machines, 
vending machines, adding machines, portable 
power tools, aircraft and scores of 

defense applications. 


Write today for our new catalog. Be sure to 
check with us on your fractional h.p. motor 
requirements, 


EMC and CYCLOHM Fractional H.P. Motors 


Universal and Direct Current 1/1000 to 1/2 h.p. 
Shaded Pole 1/2000 to 1/15 h.p. « Induction 1/1400 to 1/4 h.p. 


HOWARD i 


pow Day 
bor Gerted States 
Driers bones 


DEPT.EM-6 * HOWARD INDUSTRIES, INC. * RACINE, WISCONSIN 


DIVISIONS: EME ELECTRIC MOTOR CORP. 


Ccveronm MOTOR CORP. 


class covers the extreme specifications 
of some of the airborne and missile re- 
quirements. It would be desirable, he 
declared, to have production lines that 
either ran military component types all 
the time, or lines that could be shifted 
over painlessly. Looking to forthcom- 
ing commercial requirements, the 
most important variant on previous 
practices, he felt, will be the require- 
ment for UHF TV parts. Midget radio 
set parts quality will not be sufficient 
to keep the customers happy with 
UHF TV. He suggested four general 
classes for specification: commercial, 
commercial special, military general 
and military special. 

It would be assumed that the base 
is the military general specification 
component and that all manufacture 
is to revolve around that class. For the 
commercial special class of component 
perhaps all that would be done is 
eliminate part of inspection, put the 
product on quality control, or leave 
off finish or impregnation. For military 
special parts, perhaps it would be nec- 
essary to add a process, do a different 
impregnation, increase burn-in time, 
or go to microscopic inspection. For 
commercial general parts perhaps 
lower-priced materials would be used 
or new molds introduced to cut down 
cost. 

Capt. Bennett concluded that high- 
er order of reliability is a commercial 
must, a requirement of industry self- 
interest. He also stressed the shortage 
of engineers. 

With engineers in semipermanent 
short supply, Capt. Bennett said, some 
recasting of our thinking will be nec- 
essary. From a personnel standpoint, 
engineers who can practice will have 
to be diverted from sales and person- 
nel work to engineering. The subpro- 
fessional technician will have to be 
given as much responsibility as pos- 
sible. In other words, management 
will have to manage engineering talent 
to obtain the maximum possible utili- 
zation. ooo 


Complexity of New 
Electronic Devices 


OME 3200 electron tubes are now 
S used in a destroyer as against 850 
in 1944, and only 60 in 1937. This 
complexity of new devices was cited 
by Edwin A. Speakman, Vice Chair- 
man, Research and Development 
Board, in speaking on “Reliability of 
Military Electronics” before the Sym- 
posium on Progress in Quality Elec- 
tronic Components, May 5, Washing- 
ton, D. C. Mr. Speakman also pointed 
to a mobile search radar for ground 
defense with more than 500 tubes, 
2000 resistors, 1500 capacitors, and 
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High Dielectric Strength 
Low Power Factor 

Heat Resistance 

Low Moisture Absorption 
High Impact Resistance 
Dimensional Stability 
Light Weight 

Tensile Strength 
Resistance to Abrasion 
Good Machinability 
Punchability 


the right combination of properties 


ean he “custom-built” with Lawnicoid 


Lamicoip (a thermosetting plastic laminate) is remark- 
ably versatile and adaptable. Almost any characteristic, 
in any combination, can be built into LAMico by the 
use of fillers such as glass, nylon, fabric, paper, etc., with 
a variety of synthetic resins. 


This versatility and adaptability has been proved in 
such products as tube socket supports, coil forms, dials, 
name-plates, antenna parts, motor and transformer 


parts, and switch gear and relay parts. In thousands of 


cases, LAMICOID is providing the practical solution to 


- 





material shortages . . . and bringing about savings and 


product improvement, too. 


Take advantage of Lamicoi’s “custom-built” per- 
sonality. Investigate the advantages it offers your prod- 
uct. LAMicoip can be supplied in standard sheets, rods 
and tubes or fabricated into parts to your specifications. 
Our 58 years of experience in developing and producing 
electrical insulating materials is at your service. Send 
your blueprints and specifications today for a prompt 
quotation. 


MICA ON COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 


LAMICOID (Laminated Plastic) « MICANITE® (Built-up Mica) *« EMPIRE® (Varnished Fabrics and Paper) »« FABRICATED MICA 
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300 transformers—a total of more than 
20,000 replacement parts. 

In aircraft, similar increases in com- 
plexity are found. In World War II 
the simple Norden bombsight cost 
about $2500. The more complex 
computing bombsight now costs more 
than $250,000. A recent Air Materiel 
Command report stated that to mount 
a 40-aircraft B-50 mission, considering 
only the navigational system, 10,000 
electron tubes which must operate for 
15 hours were required. This is equal 
to 150,000 tube hours. Tube manufac- 
turers have known for some time how 
| to make more reliable tubes, Mr. 

— Speakman said, and they can be pro- 
eC he Me | duced five times as reliable as the 
/ —* a | present types. Even though they cost 

ba REE wai. ES ° i 
twice as much, they are cheaper in 


© | the long run. 
fi im The following recommendations 
tat hi erican were made: 
s 1. We must solve the tube prob- 
TS Tak eauly | lem. Fifty per cent of all failures are 


caused by tubes. The military depart- 
it ments are tackling this problem by 
3 SOLDERING IRONS means of a coordinated three-service 
ARM NALS ae to — why tubes fail 
and to provide new designs. 
for PRODUCTION JOBS We must reduce cana and 
cut out the gadgets. 


LARGE or SMALL ( | 3. We must establish a sound pro- 
& 





gram which recognizes that reliability 
must be considered in all stages of 
For descriptive catalog pages write Dept. S- 2 military development, production and 
supply. The problem begins with the 
preparation of military requirements 
and involves methods of procurement, 
service test, inspection, methods of 
packing and shipping, storage, instal- 
lation and maintenance leading to 
operational use in the field. © OO 


Industrial Uses of 
Magnesium 


O HELP industry produce lighter 
equipment, a handbook of basic 
information on the industrial applica- 
tion of magnesium alloys has just been 
released by the Defense Department. 
This handbook, “The Magnesium 
Symposium,” is the report of a sympo- 
sium held at the Army’s Engineer Re- 
search and Development Laboratories 
(at Fort Belvoir) in cooperation with 
the Magnesium Association. Included 
are papers on: status of the magnesium 
industry; properties and specifications 
for magnesium alloys; design for ex- 
trusions; design for castings and forg- 
ings; corrosion resistance and protec- 
, ee ee ' ‘ a tive coatings. 
/ENDABLE + DURABLE + EFFICIENT « SINCE 1894. The first paper emphasizes that 
| magnesium costs less per pound than 
any other metal except pig iron, and 
AMERICAN ELECTRICAL HEATER CO. its raw material is easily available 
DETROIT 2, MICH. from the ocean in unlimited supply. 
The section on structural design gives 


iia 


ELECTRICAL MANUFACTURING 





ents 
ent, 
s of 
stal- 
ry to 


~ 


oe 






This combination gives you 


the famous SHURE STAKE Tool”® has now been 
adapted to install also the new 
T & B Self-insulated Sta-Kon Terminalst 





CLOSE HANDLES 
COMPLETELY. 


z 9 
SReso™ 
For terminal-to-wire assemblies that are quickly 
and easily made . . . and stand up under the 


toughest service conditions . . . just close the jaws 
of these new SHURE STAKE Tools on T & B 
Self-Insulated Sta-Kon Terminals. You build these 
three service advantages into your products, in a 
single low-cost operation: 


1. Electrically sound, mechanically strong joint. 
(Unique, time-tested SHURE STAKE toggle 
principle builds pressure of one hand up to 2000- 
pound staking force. Ordinary tools exert only 
800-pound pressure.) 


2. Firm gripping of wire insulation within insu- 
lated terminal body. (SHURE STAKE Tool 
closes both wire-gripping and insulation- 
gripping ends of terminal simultaneously.) 


3. Terminal insulation that prevents shorts 
in close quarters—without an extra insu- 
lating operation. (Insulation is positively 
anchored in place when terminal is 
shipped—remains positively anchored 
during assembly and in service.) 


RESULTS ARE SURE 


With SHURE STAKE Tools, you get a 
top-quality assembly job every time. Once 
the jaws have aa to close, they can’t 
be reopened till full staking pressure has been 
applied. 

And .. . it’s a cinch to be sure you’re using the 
right size tool. SHURE STAKE Tools, like Self- 
Insulated Sta-Kons, are color-coded for size. Just look 
for the terminal color on the tool handle! 

Three tool designs meet all assembly requirements. 
WT-143 handles RA and RB terminals; WT-144 installs 
RC size; WT-141 is adjustable for all three sizes. 


*Potents Pending tPatented 


ENGINEERED RIGHT... DISTRIBUTED RIGHT... These new SHURE STAKE Tools for Self-Insulated Sta- 


Kon Terminals are typical of the many T & B quality products recently re-designed to give you outstanding 


performance at lowest cost. Like all T & B products, they’re furnished exclusively through local T & B 
distributors under the T & B plan. 


THE THOMAS & BETTS CO. 


INCORPORATED 
28 Butler Street, Elizabeth 1, New Jersey 


3 PLUS-performance features 


IN ONE ASSEMBLY OPERATION... 



























THERE'S A 










ENGINEERED 
PRODUCT 





for every 
in the 
complete T& B 
line of fittings 
for all ‘ 
conductors and 
raceways. 
Manufacturers of 
Electrical Fittings since 1899 


Originators of self-insulated 
solderless terminals in 1935 


Our Field Design Engineers are ready to help you on sporial fittings problems. Ask your nearest T & B distributor to arrange to have one get in touch with you. 


‘UNE 1952 


273 











































































































































































































































































































NOW! viata All Your Subminiaturization Problems 





Metalite and Subminiature Paper 





So 








Astron ultra-compact, self-healing 
METALITE metallized paper capacitors 
offer the ultimate in capacitor miniaturi- 
zation and dependability. Ideal for mili- 
tary applications, they are available in a 
variety of standard and special designs. 


























Astron type AQ subminiature paper 
capacitors, specifically designed for high 
temperature operation through 125°C. 
without derating, offer exceptional 
capacitance stability over the entire 
temperature range. Ideally suited for 
military applications. 


255 Grant Avenue, East Newark, N. J. 


Export Division: ROCKE INTERNATIONAL CORP., 13 E. 40th St., N.Y. 16 
in Canada: CHARLES W. POINTON, 1926 Gerrard Street East, Toronto 


DUMET LEAD WIRES 


Electronic and Lamp Parts to Specifications 


Vx Lead Wires — Tungsten and Dumet 
yy Hard and Soft Glass Flares ° 
yy Hard and Soft Glass Stems 
ye Cut Copper Stranded Wire 


ax, & ee Lomp 
225.Wes Bigelow Street, Newark 8, N. J 
A Subsidiary of Radian Lomp Corporation : 


Sy Bipost Bases and Parts 
Sv Cut Tungsten Seal Rod 
3 Hooks and Cut Nickel 
Y¢ Tungsten Coils 


supplied quickly 








pointers on how to select the best 
magnesium alloy for a particular ap- 
plication; the preferred shapes of 
parts, particularly for electronic equip- 
ment; and suggestions on tolerances 
and finishes. To help the designer get 
the best possible manesium castings 
and forgings the paper on this subject 
describes choice of manufacturing 
process, alloy and heat treatment to 
be used, dimensional details of the 
design, fatigue, creep and impact. The 
discussion of corrosion resistance and 
protective systems includes informa- 
tion on basic corrosion characteristics 
of magnesium alloys, galvanic couples, 
surface contamination, protective fin- 
ishes, cleaning and painting. 

Book is identified as PB 106 332, 
“The Magnesium Symposium,” 64 
pages, and sells for $2.00 a copy. Or- 
ders should be addressed to the Office 
of Technical Services, U. S. Depart- 
ment of Commerce, Washington 25, 


D. C., accompanied by check or 
money order payable to the Treasurer 
of the United States. Ood 


Small Plants 
To Get More 
Air Foree Contracts 


“MALL Defense Plants Administra- 
S tion has announced the inaugura- 
tion of a program under which Air 
Materiel Command procurement con- 
tracts will be earmarked for small busi- 
ness concerns under joint procedures 
worked out recently between SDPA 
and the Air Force. SDPA has detailed 
representatives to the office of the 
Quartermaster General and the office 
of the Chief of the Signal Corps in 
Washington, D. C. These SDPA repre- 
sentatives will, as soon as possible, put 
into practical operation the Congres- 
sional program for earmarking and 
placing contracting for small business. 

Percentage of defense contracts go- 
ing to small business firms has been 
steadily declining. Statistics published 
by the Munitions Board reveal that 
small firms received, during the fiscal 
year 1950, 24.5 per cent of the mili- 
tary prime contracts; during fiscal year 
1951, 20.9 per cent; and during the 
fiscal year 1952 through February, 
18.4 per cent of military prime con- 
tracts. During the month of February, 
the percentage for small business hit a 
new low mark of 12.1 per cent. 

It is felt by SDPA that the most 
effective means of accomplishing this 
task is by having representatives look 
out for the interests of small business 
in the procurement centers where mil- 
itary procurement contracts are let. 
Representatives at the Air Force pro- 
curement center, will, in cooperation 
with Air Force procurement officers, 


ELECTRICAL MANUFACTURING 


7 


+ BORTHIG 


K-252 
Baking V arnish 


This excellent general 
lymerizing type an 


of, waterproof and 
ally stable 


¢ Baking varnish. 


A clear syntheti 
rpose baking varnish 
offers the maximum effici 

t to acids an 


is a modern, PO 
ency. It is oilpro 


4 alkalies. !t is unusy 
rating for penetration an 


he deepest wind- 
red conductors 


to glass ©° 
arac- 


r wire. El 
re excellent. 


d adhesion 
or formva 


teristics 


ing. Goo 
ectrical ch 


and formex 


Mi, Pra, 
Xi Ch, Nd t 
ng) alpy Moi e 
Cisy os ine 70 ayy 7 
jtibutig,“@s Mirrin, 
"Sule On Perf, 9 Or 
tion of St 





The symbol of 


QUALITY and 
PERFORMANCE 


3 
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arc welding machine... CORNISH 
CeIMCCET CME Tae ile 
produce it for you. Put your wire 
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screen procurements to determine 
which contracts can be handled by 
small business firms. Any procurement 
found suitable for performance by 
small business concerns may be ear- 
marked by the SDPA and Air Force 
representatives in whole or in part for 
placement by negotiation exclusively 
with small business concerns. 

Since almost all of the Air Force 
procurement contracts are let by the 
Air Materiel Command, the SDPA 
representatives will be able to screen 
virtually all Air Force procurement at 
this one office. 

The basic program set out in the 
Munitions Board directive for com- 
mencing this activity provides that 
SDPA representatives may be assigned 
to the contracting offices of the three 
military departments. All procurement 
requests (except emergency and classi- 
fied) will be jointly screened by the 
military and SDPA representatives to 
identify those susceptible of perform- 
ance by small concerns. 

Once it is determined that the pro- 
curement can be handled, in whole or 
in part, by small business, a joint de- 
termination restricting all or a speci- 
fied percentage of the procurement for 
placement with small business may be 
made. Where there is not sufficient 
information to justify a joint determi- 
nation, but it is agreed that part or all 
of the procurement should go to small 
business, if possible, a minimum per- 
centage will be established which the 
contracting officer will endeavor to 
place with such concerns. 

Procurements under joint determi- 
nations will be placed with small con- 
cerns through negotiation, and wide- 
spread publicity will be given to the 
joint determinations in order to give 
every small business desiring to com- 
pete a chance to do so. Multiple 
awards will be made to the fullest 
practicable extent in order to spread 
the work among small enterprises, and 
due consideration will be given to 
placing procurement with capable 
small plants in need of business, as 
against those having ample work- 
loads. OoOO0 


Magnetic Amplifier 
Control of Battery 
Charger 


OMPONENTS that do not require 
C replacement during the life of 
the equipment are highly desirable in 
telephone apparatus. Hence magnetic 
amplifiers are well suited to regulate 
the voltage of small battery charging 
sets in the emergency power supply. 
Circuit principles of such a regulated 
rectifier unit rated at 24 volts, 9 amp 
d-c was described by D. H. Smith, 
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Towmotor Electric Pallet Truck 
. 48% grade easily with 2-ton load... powered by 
ne PESCO ELECTRIC MOTOR 


The heart of the rugged electric drive on Towmotor’s fast and highly 
rO- maneuverable new pallet truck is a %-hp, 1450-rpm, 12-volt, Pesco 
or electric motor specially designed for this particular service. 

So powerful is the traction it provides, that the truck easily climbs 
for a 25 per cent grade with no load, and just as easily will pull up a 
be 9 per cent grade with a 2,000-pound load, or a 4.8 per cent grade 
nt 3 ventlated, series-wound, reversible, 
- with a 4,000-pound full load. cealeeer seamen nan diay aides 
all Most specialized electric motor problems, like Towmotor’s, can efffiency with minimum weight. 
all be easily and economically solved by taking advantage of Pesco’s 
er- unique method of standardized parts for its six co-ordinated frame 
he sizes. The result is greater interchangeability, simplified spare parts 
stocks, elimination of duplication, and minimum service requirements. 
ni- Pesco electric motors are made for services calling for 6-to 120-volt 
“af dc and from 1/100 to 6 hp. If your electric motor requirements fall 
i within these limits it will pay you to get the full story of Pesco’s six 


ve co-ordinated frame sizes. Write today. 
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Pesco #lectric motor, Model 270012-020, 
%-hy, 1450-rpm, 12-volt, dc, open- 
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*duPont’s trademark for 
its tetrafluoroethylene resin. 











tTrademark 
M, W.. Kellogg Co. 



















CHEMELE CG 


ELECTRONIC wit 





Chemelec Tefion*-insulated elec- 
tronic components include a 
complete line of 7 and 9 pin miniature 
tube sockets, crystal sockets, feed- 
through insulators and terminals. 


All provide the same high performance 
which this superior insulating material 
assures. Surface resistivity 3.5 x 10" 
ohms. Loss factor less than 0.0005. Dielec- 
tric constant 2.0 (60 cycles to 30,000 
megacycles). Serviceable at -110°F. to 
500°F. Won’t carbonize under arcing. Zero 
water absorption by ASTM Test. Unaf- 
fected by extreme humidity. Won’t DC 
plate. Chemically inert, non-gassing, 
immune to corrosive atmospheres, fungus, 
oil, solvents. Non-flammable, tough, 
resilient, withstands and absorbs mechan- 
ical shock and vibration. 


TEFLON and KEL-F STOCK 


and Custom-Fabricated Parts 


Fabricating “Know-how’’, the result of 
years of specialized experience—and the 
most modern facilities for rapid, low-cost, 
close-tolerance production are at your 
command when you specify Teflon or 
Kel-Ft, fabricated by the United States 
Gasket Company. Ours is the most com- 
plete line in the country—sheets, tape, 
rods, cylinders, tubing, -bars, and 
custom-machined or molded parts 

to manufacturers’ specifications. 
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AND OTHER FLUOROCARBON PLASTICS 


CAMDEN 1, NEW JERSEY 





Bell Telephone Laboratories, Inc., in 
a paper presented at the AIEE Winter 
General Meeting, January 1952. The 
purpose of the static regulator is to 
provide constant voltage up to rated 
load and constant current above that 
level to prevent overloading the sele- 
nium rectifiers when the battery emf 
gets down to 1.75 volts per cell and 
line power is suddenly restored. 

The operation of the load regula- 
ting circuit, shown schematically, can 





be explained on an impedance basis, 
neglecting power factor and wave- 
form effects. Consider the relation of 
the impedance of the primary wind- 
ing a saturable transformer Tl and 
the impedance of ballast reactor LI. 
The total input voltage appears across 
these two windings in series, and the 
proportion of this voltage across the 
primary is dependent upon the degree 
of saturation in the core of T1. 

The d-c windings on TI are so ar- 
ranged that their fluxes cancel each 
other at full load. The shunt d-c wind- 
ing is connected directly to the battery 
through a resistor network and a relay 
contact. This winding contributes a 
relatively constant amount of flux to 
the core. The series d-c winding car- 
ries the load current and consequently 
contributes an increasing amount of 
flux to the core as the output current 
is increased to full load. The net sat- 
uration in the core is thus high at no 
load and almost zero at full load. 

With high saturation in the core, 
the impedance of the primary a-c 
winding is fairly low, and a certain 
proportion of the input voltage is de- 
veloped across it and by transformer 
action, across the secondary. The a-c 
voltage is rectified and applied to the 
battery and load. As the load current 


| demand increases, the impedance of 


the primary is made to increase in 
proportion to the losses in the system 
by the change in core saturation. At 
full load, the ampere-turns of the two 
d-c windings are equal and opposite, 
and the mutual cancellation of their 
fluxes results in maximum primary 
impedance, maximum voltage drop 
across the primary winding and maxi- 
mum output voltage. 

If for any reason the output cur- 
rent increases above full load, the 
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Outdoor current 
transformer for 
heavy duty metering, 
Type KO. Ratings up 
to 15 kv and 800 


amperes. 






Outdoor poten- 
tial transformer, 
200 va, Type 
PWD. Ratings up 
to 15 kv. 








Indoor potential 
transformer, 200 
va, fused or un- 
fused, Type PD. 
Ratings up to 
14,400 volts. 











HE SPECIAL CHAMBER shown above houses a mod- 
Le vacuum-pressure system for compound-filling 
Allis-Chalmers instrument transformers. Here the 
core-and-coil assemblies and compound become a com- 
pact unit—with all parts positively positioned for life. 
And because air and moisture are kept out permanent- 
ly, insulation strength is retained almost indefinitely. 


Here’s ess It Works 


When the door is closed on the core and coil assem- 
blies (preheated before they are placed inside), a 
combination of high vacuum and Sahara-like heat 
whisks away all moisture and entrapped air. Soon the 
assembly is bone dry. Then hot liquid compound — 
from which air and moisture are removed —is directed 
into the transformer case. When case is full, vacuum 
is released. The hot compound is forced into the in- 
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~ Safety Factor 
Ali eppead Up, 
BECAUSE OF THIS ih PRESSURE nfs 


ALLIS-CHALMERS © 


PVRS Ua k 


ISSO a a 
TRANSFORMERS 


nermost recesses of the tanked assembly, completely 
filling all voids. The transformer is then removed to 
another area for cooling and final finishing. 


You Get 4 Big Benefits 

The Allis-Chalmers method of compound-impregnat- 
ing results in a higher safety factor for your instrument 
transformer . . . giving you these four advantages: 
1. High dielectric strength 
2. Air and moisture cannot attack insulation 
3. Eliminates maintenance of an insulating medium 
4. No leakage or contamination 

The extra benefits resulting from this compound- 
impregnating process can save you money. Why not 
contact your nearby Allis-Chalmers district office to- 
day for more information. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, A 3742 
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insures the reliability of your equipment. 


Miniature air-damped Barrymounts were developed specif- 
ically to help you with your miniaturization projects. They 
give you these advantages: 
Less space — reduced height cuts cubage of mounted 
equipment. 
Less weight — only 5/16 ounce per unit isolator. 
Wide load range — 0.1 to 3.0 pounds per isolator. 
Satisfy temperature (—67 to +170F), vibration, and 
other performance requirements of JAN-C-172A — 
special models available for extreme high or low 
temperatures. 
Ruggedized models — available for equipment that 
must meet shock-test requirements of AN-E-19, MIL- 
E-5272, and MIL-T-5422. 
Four styles — available as unit isolators or assembled 
with mounting bases built to your needs. 


a For complete information, ask 
™ a fh. for Barry Catalog 523-A; it’s 
ap — free on request. And for greatest 
TYPE 6475 TYPE 6695 benefits with miniature Barry- 


mounts, let our Field Engineer- 
ing Service share our experience 
« with you in the early stages of 
NX NE your designs. 


TYPE 6465 TYPE 6690 


THE &, A ee Re y CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atiente Chicago Clevelond Dallas Dayton Detroit Los Angeles Minneapolis New York Philadelphio 
Phoenix Rochester St. Louis San Froncisco Seattle Toronto Weshington 


a 


a 


series d-c winding begins to re-satu- 
rate the core, lowering the impedance 
of the a-c primary and causing the 
output voltage to decrease. This re- 
sults eventually in less ampere-turns 
in the d-c shunt winding and tends 
to further saturate the core and fur- 
ther reduce the output voltage. Over- 
load protection is thus obtained by an 
automatic transition from constant 
voltage regulation to constant current 
regulation at output currents greater 
than full load. By means of taps on 
the series d-c winding to adjust the 
compounding slope and taps on the 
line regulator to adjust the degree of 
line voltage correction, the battery 
voltage can be maintained at the rec- 
ommended floating voltage plus or 
minus | per cent. Ooo 


Brazing Metal 
to Nonmetal 


New direct brazing technique 
uses brazing alloys of active 
metals with no flux. 


HIS new metallurgical develop- 

ment, resulting from U. S. Gov- 
ernment supported research, makes 
possible better manufacturing tech- 
niques for the electronic industries and 
better cutting tools for metal working 
shops. The method has been used in 
brazing diamonds, sapphires, carbides, 
ceramics, refractory oxides, glass 
quartz, stainless steel and chrome-iron 
type alloys, all without use of fluxes. 
The active metals wet both metallic 
and nonmetallic materials equally well 
and produce bonds that in many cases 
exceed the strength of the nonmetallic 
materials. Active metals used are 
titanium, zirconium, columbium and 
tantalum, 

It was first found that ceramics 
could be brazed to metals using titani- 
um hydride in vacuum or in an atmos- 
phere of highly purified hydrogen. 
The experiments were extended to 
cover other materials and the hydrides 
of the four listed active metals. It was 
determined that zirconium hydride 
shows superior wetting and bonding 
qualities to those of titanium hydride. 
It has also been found possible to 
braze with alloys of these active metals 
as well as with their hydrides. 

Brazing operations have been car- 
ried out in vacuum or in atmospheres 
of highly purified hydrogen, argon, 
helium and nitrogen, as well as in 
commercial tank argon, helium and 
nitrogen. Using zirconium, brazing 
can be done with ordinary commercial 
dry tank nitrogen. 

Several experiments have indicated 
that it may be possible to prepare 


| ceramic and metal-ceramic bodies by 
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using metal hydrides. These could be 
used to make highly refractory parts 
such as used in gas turbines, jet en- 
gines and rockets; cemented carbide- 
type tools, heating elements and 
crucibles. Metal-ceramic bodies could 
be prepared with a wide range of 
thermal expansions to match metals 
and glasses by adjusting the percent- 
ages of metal and ceramic materials. 
Without going into the chemistry of 
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You’ve heard of gold and silver anniversaries, so why 












































hydrides, their property of greatest 
interest in brazing is one of thermal 
dissociation. The hydrides of active 
metals tend to dissociate slowly as 
the temperature is increased. If heated 
to a sufficiently high temperature in 
vacuum, the hydrogen can be entirely 
removed. 

When forming alloys by heating 
metals and metallic hydrides, most of 
the hydrogen may be evolved at or 
near the melting point of the alloy, 
which can be considerably below the 
values given for the dissociation of the 
hydride alone. 

For brazing, the surfaces to be 
brazed are coated with thin films of 
the hydride. Water pastes or nitro- 
cellulose-solution binders work equally 
well in producing uniform coatings. 
A piece of solder is then placed on the 
hydride-coated surface. The material 
is heated to about 1000 C, or to a 
temperature at which the solder flows 
freely in a vacuum, or in an atmos- 
phere of pure hydrogen or pure inert 
gas. When that temperature _ is 
reached, the brazing alloy will melt 
and flow over the surface in a manner 
similar to standard brazing. 

Experiments with columbium and 
tantalum hydrides have not shown 
they have any advantages over zir- 
conium hydride. In general, zirconium 
hydride seems superior to titanium hy- 
dride for most operations. 

Copper-silver eutectic solder (melt- 
ing point 779 C) and pure silver (melt- 
ing point 960 C) are both satisfactory 
brazing materials. Pure aluminum has 
also been used with good results. Al- 


not stainless steel? This year, Anti-Corrosive cele- 





brates 25 years of dealing exclusively in stainless 










fastenings . . . an indication to you that America’s 











oldest and largest specialist in stainless fastenings is 
the one to call on first when your requirements are 


for these items. Remember, too, that Anti-Corrosive 







has millions of stainless fastenings IN STOCK, ready 
for immediate delivery, despite the fact that most 


current production requires priority ratings. 









FREE - A-N Stainless Fastening Selector 














A handy slide-chart which instantly identifies A-N nos. 


pertaining to stainless steel nuts, screws, bolts, rivets, 








cotter pins, washers; gives sizes and other data. Write 


for “Chart G” TODAY! Free catalogue also available. 
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Connects with 


CADWELD 


WHITING CORPORATION of Harvey, Illinois, 
pioneers in foundry equipment since 1884, 
has recently adopted CADWELD lug con- 
nections for the leads on their ““Hydro-Arc”’ 
electric arc furnaces. 


LUGS OF COPPER BAR STOCK 
@ have 100% relative conductivity. 


@ eliminate expensive tooling. 
1750 MCM cored cable CADWELDED 


to Y2" x 3” x 8” lug. THE CADWELD CONNECTION 
@ cannot loosen or corrode. 


@ cannot be damaged by excessive over- 
Solve your lug problem load. 


TODAY— @ has a current carrying capacity equal to 
CATALOG that of the cable. 


ON 
REQUEST 


ERICO PRODUCTS, INC. 


2070 EAST 61 PLACE © CLEVELAND 3, OHIO 
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e ro b | em: Vv To design and build a transformer to operate 





in an oscillating circuit at 1500 CPS. 


¥ Output voltage through a voltage quadrupler is 
to be 7200V+5% at 20 microamperes load. 


V Oscillating frequency and output voltage must 
remain stable from -40°C to 65°C and the unit 
must meet the requirements of MIL-T-27, grade 


1, Class A, 


specifications for hermetically 


sealed transformers. 


Solution: 





STANCOR TRANSFORMER 8A42 


For the Answer to Your Toughest Problems 
of Transformer Design, Consult Stancor Engineers! 





S tancor welcomes troublesome 
problems of transformer de- 
sign, like the one illustrated, as 
a responsibility of leadership. 
We have the necessary engineer- 
ing skill and resources, backed 





by in-plant facilities for quali- 
fication testing of MIL-T-27 
transformers. Next time you're 
faced with a transformer design 
problem, let our engineers offer 
you a quick, practical solution. 


STANDARD TRANSFORMER CORPORATION 


3570 NORTH ELSTON AVENUE, CHICAGO 18, ILLINOIS 








though solubilities of zirconium and 
titanium are low in aluminum, the 
titanium-aluminum and _=zirconium- 
aluminum combinations formed good 
brazing alloys. Pure aluminum gives 
particularly good results with colum- 
bium and tantalum hydrides. 
Titanium hydride exhibits consid- 
erable sensitivity to small amounts of 
oxygen and water vapor and some- 
what less sensitivity to nitrogen. Zir- 
conium hydride is not so strongly af- 
fected by nitrogen, and brazing has 
been done in an atmosphere of dry 
commercial tank nitrogen. Both titani- 
um and zirconium hydrides are sensi- 
tive to small amounts of oxygen. 
Specimens heated in presence of small 
amounts of oxygen were converted to 
oxides, making brazing impossible. 
Zirconium hydride can be heated in 
vacuum at about 800-1,000 C to re- 
move most of the hydrogen, leaving 
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behind a relatively pure zirconium 
metal powder. This partially sintered 
metal powder can be exposed to air 
and then used in the same way as the 
hydride to produce an equal braze. 
This seems to indicate that hydrogen 
is not necessary to the process. The 
function of the hydride seems to be 
to yield a relatively pure active metal, 
free to alloy with a suitable solder. 

Assuming that hydrogen was not 
necessary, experiments were conduct- 
ed with alloys of silver and zirconium 
prepared by vacuum melting. It was 
found that an alloy of 15 per cent 
zirconium and 85 per cent silver will 
wet and bond metals and nonmetals 
in the same manner as the hydrides. 
Placing zirconium metal and silver 
wire on the surface to be brazed, and 
heating, caused the alloy to form wet 
and gave good brazes. Other metal 
combinations were tried with equally 
good results. 

Alloys of these active metals seem 
to offer promise in brazing stainless 
steel alloys. The metal surfaces need 
no special treatment other than ordi- 
nary solvent degreasing. Thin oxide 
films do not inhibit the brazing 
process. 

The experiments were conducted in 
small furnaces capable of tempera- 
tures from 1300 to 1400 C. Induction 
heating was used in all cases and the 
metal and ceramic combinations were 
usually placed in metal cups so they 
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Raw Stock 


Assemblies . . . 


General Plate has the Facilities to meet all your 
Electrical Contact Requirements 


There are many advantages for using General Plate 
composite contact materials and completely fabri- 
aan assemblies. Among the more important are 
better performance, longer operating life and lower 
fabricating costs. 


But that’s not all — here at General Plate you have 
a single source that can supply your contact require- 
ments be it raw stock or complete assemblies. 
General Plate contacts and stock are available in a 
wide range of alloys designed to meet your specific 
requirements. 


Raw stock is supplied in various combinations, in 
overlay, single or double inlay, single or double 
edgelay, and Top-Lay stock. The precious metal is 
clad to your required base metals such as brass, 
bronze, nickel, monel, copper, beryllium copper, 
etc. In addition General Plate provides composite 
buttons, rivets, stampings, welded or brazed as- 
semblies. 


General Plate fabricated assemblies including as- 
semblies requiring stampings, screw machine or 





7 
or Complete Fabricated 


headed parts with contacts attached, etc. are made 
to your exact specifications. 


Make General Plate your headquarters for solid 
or composite contacts, contact material and fabri- 
cated contact assemblies. 


GENERAL PLATE PRODUCTS INCLUDE 


Precious metals clad to base metals, Base metals clad to 
base metals, Silver solders, Composite contacts, buttons 
and rivets, Truflex® Thermostat Metals, Alcuplate®, Plati- 
num fabrication and refining, #720 Manganese Age Harden- 
ing Alloy. Write for technical data bulletins. 


Have You a Composite Metal Problem? 


General Plate can solve it for you 





GENERAL PLATE 


Division of Metals & Controls Corporation 


46 FOREST STREET 
ATTLEBORO, MASSACHUSETTS 








could be heated by radiation and con- 
duction to achieve uniform heating 
rates. Two of the experimental fur- 
naces used are shown in the accom- 
panying illustrations. 

For many applications, such as 
metal-ceramic seals for vacuum and 
pressure work, consideration must be 
given to the proper matching of the 
coefficients of expansion of the mate- 
rials being brazed. Improper matching 
can lead to failure of the joint under 
thermal stress. The operating range is 
important because while some metals 
and ceramics match in certain ranges, 
they differ widely in others. 

It is necessary to control the rates 
of heating and cooling metal and 
ceramic combinations in the brazing 
process since the thermal conductivity 
of most ceramic materials is much 
lower than that of most metals. If a 
metal-ceramic joint is heated rapidly, 
the temperature of the metal will be 
higher than that of the ceramic and 
the brazing alloy will flow toward the 
metal. Shock cooling must also be 
avoided, Steatites, which are particu- 
larly useful in vacuum work, are much 
superior to glasses in their resistance 
to thermal shock. 

Two types of RF windows for vacu- 
um tubes have been made using this 
brazing technique. One was a 4-in. 
diameter ceramic window 3/16 in. 
thick, brazed with titanium hydride 
and copper-silver eutectic or pure 
silver solder. The other window was 
3, 16 in. in diameter and about 0.010 
in. thick, brazed with zirconium hy- 
dride and pure silver. Ceramic tubing 
has also been successfully brazed to 
copper-clad chrome iron for dis- 
charge tubes. 

Good vacuum seals with glass and 
ceramic have been prepared by this 
method. Through use of brazed ce- 
ramics instead of glass, higher bake- 
out temperatures can be achieved, 
allowing more rapid outgassing of 
vacuum apparatus. The applications 
are not limited to vacuum techniques 
and should be useful in preparation 
of tools, and ceramic and metal-ce- 
ramic shapes. 

For a 20-page report of this devel- 
opment, address an order for BP 106 
109, “Metal to Nonmetallic Brazing,” 
to Library of Congress, Photoduplica- 
tion Service, Publication Board Proj- 
ect, Washington 25, D. C. Send check 
or money order payable to Librarian 
of Congress for $3.75 for photostats 
or $2.00 for microfilm. Oo0 


Outlook for Aluminum 


N HIS address presented recently 
at the annual meeting of the Na- 
tional Association of Sheet Metal Dis- 
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Honeywell Pressuretrol 


Assures Safe Gas Pressure 
for New Dental Apparatus 


High-pressure gas for operating the S. S. 
White “Airdent’” comes from cylinders of 
carbon dioxide. As gas is used, pressure 
drops off, until it reaches a point where 
the desired cutting or cleaning action is 
no longer obtained, 

To prevent low-pressure troubles, a 
type L404B Pressuretrol automatically cuts 
off the electrical power circuit when pres- 
sure drops below 55 pounds. This action 
shuts off the gas supply to the nozzle tip 
by closing a solenoid valve in the gas line. 
If the unit stops operating, or if it will not 
start after an idle period, the dentist 
knows that he should check pressures and 
switch to a new gas cylinder. 

The Pressuretrol can be seen near the 
top of the cabinet in the photo at right 
(side panel of Airdent removed to show 
inner assembly). It’s compact enough to 
fit almost anywhere . . . yet it controls 
with exceptional accuracy. 

There are more than 7000 members of 
the Honeywell family of industrial con- 
trols, for regulating temperature, pres- 
sure, vacuum, humidity, ete... . all of 
them backed by a coast-to-coast service 
and sales organization. 





Honeywell Pressuretrol 


NEW NEWSPAPER HELPS 
DESIGN ENGINEERS 


Honeywell’s Industrial Division now 
issues a periodic publication—IJndustrial 
Control News—which contains detailed in- 
formation on many new and unusual ap- 
plications for automatic controls through- 
out industry. Originally conceived for the 
benefit of production and maintenance 
men, the publication now has a special 
section devoted to the problems of design 
engineers. According to a release from the 
company, anyone interested in industrial 
controls can contribute to Industrial Con- 
trol News . . . and can receive copies .. . 
by sending name, company, title and 
address to MINNEAPOLIS-HONEYWELL REGu- 
LATOR Co., Industrial Division, Station 40, 
1466 Wayne Ave., Philadelphia 44, Pa. 
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New “Airdent” features 
built-in Honeywell control 


There’s a Honeywell control for your job, too! 


The revolutionary new “Airdent” unit, made by S. S. White Dental 
Manufacturing Co., offers one of the first practical solutions for reduc- 
ing the annoyance of the dentist’s drill. In this novel technique, a fine 
stream of gas carries abrasive particles... cutting or cleaning tooth 
enamel without pressure or vibration. 


Responsibility for preventing inadvertent use of the unit with sub- 
normal gas pressure is assigned to a Honeywell Pressuretrol. Con- 
stantly on watch, this controller quickly shuts off the unit if gas pres- 
sure falls below the value required for satisfactory operation. 


If your product needs accurate, reliable automatic control, you can 
profit by using Honeywell controls—and by the engineering coopera- 
tion which our local representative can offer you. Call him today... 
he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co, Industrial Division, 
4466 Wayne Ave., Philadelphia 44, Pa. 


ii Honeywell 


Tiats we Coutiol 


Write today for a copy of new catalog No. 8305, “Industrial Controls.” 
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Send 


last—a PRODUCTION BENDER 
“BENDS THEM ALL” 
channel—extrusions—moulding—strip stock— 
bus bars—and of course, all types of solid ma- 
terials. U-Bolts and Eye-Bolts are just two ex- 
amples of the shapes that can be rapidly pro- 
duced in one operation with this hydraulic 
power bender. 


The DI-ACRO HYDRA-POWER BENDER 
can be easily set up in your own plant for a 
great variety of forming operations, or it can 
be delivered completely tooled for speedy pro- 
duction of a specialized part. Investigate this 
universal machine before you buy any 
purpose” bender. 


for 40-PAGE ‘‘DIE-LESS DUPLICATING” CATALOG 


rapidly duplicated with giacro | 
HYDRA-POWER BENDER 


that 
— tubing — angle — 


“single 


giving full information on all DI-ACRO Benders, Brakes, Shears, 
Rod Parters, Notchers, Punches—also our offer of free DI-ACRO 


Engineering Service. 


LACRo 


DI-ACRO is pronounced “DIE-ACK-RO” 


SE) 


309 8th Avenue, Lake City, Minnesota 


EVERY DESIRABLE CHARACTERISTIC 


Smallest in size. 
Sealed in Silicone. 


100% impervious to moisture and salt 
spray. 
Complete welded construction from 


terminal to terminal. 

Temperature coefficient 0.00002% per 
degree C. 

Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat disipation. 

Prompt Delivery. 

Let us quote on your immediate needs. 


Phone, wire or write George Risk 
Telephone 2139 — 2501 13th Street 
For Price & delivery 


(We also manufacture deposited carbon resistors) 


Mi ° th 3 
POWER 
RESISTORS 


DALE PRODUCTS, INC. 









25-Watt 
Type RH-25 









50-Watt 
Type RH-50 


2-Watt 


Type RS-2 
Type RS-5 
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10-Watt Type RS-10 
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MINIATURE PRECISION 
RESISTORS 
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tributors in Pittsburg, David P. Rey- 
nolds, vice president, domestic and 
foreign marketing, Reynolds Metals 
Company stated: 

“The aluminum industry is new in 
its bigness, with this country’s primary 
output jumping from 327 million 
pounds in 1939, just before the war, 


| to 819 million pounds in 1946, the first 
| postwar year. Since 1946, production 


has already more than doubled and 
will almost double again by 1953 when 
the rate of output will be over 3 billion 
pounds a year. As a result of the capac- 
ity expansions now going on, the total 


| aluminum supply available to Ameri- 


can industry including scrap and the 
present rate of imports, will exceed 4 
billion pounds a year.” 

Calling attention to the steady 
growth of the total United States mar- 
ket as the population increases and 
the standard of living climbs, Mr. 
Reynolds stated: “With the total U. S. 
market growing, it is very important 


| to keep in mind that the future alu- 
| minum market does not depend on the 


_ extermination of other markets. 


For 
example, the recent discussion of alu- 


minum vs copper has, in some cases, 


confused the real issue. It isn’t a case 
of aluminum wiping out the copper 
industry. Nothing like that is in pros- 


| pect. It so happens, however, that the 
| aluminum industry is in a better posi- 
| tion than the copper industry to take 





care of new markets and to supply 
the extra quantities of metal needed 
to meet the growth in demand. There- 
fore, we can expect copper markets 
to grow but aluminum markets to 


grow still more.” 


Three Favorable Factors 


Mr. Reynolds cited three factors 
which make the outlook for aluminum 


so favorable: 


1. The raw materials for making 
aluminum are plentiful. New sources 


| of power, especially natural gas and 


lignite, have ended the industry’s de- 
pendence on hydro power. Atomic 


| power is also a long range prospective 
| source. 


2. The steady climb of wage rates 
has increased the cost of material han- 
dling and maintenance. Aluminum, 
being light and rust proof, cuts these 
costs. 

8. The aluminum industry policy 


| of keeping prices relatively low and 
| expanding production. 


The aluminum industry has the re- 
sources. Bauxite, for example, the ore 
from which aluminum is made is plen- 
tiful, especially in the Caribbean area 
not far from this country. On the is- 
land of Jamaica, less than a thousand 
miles away, there is probably enough 
to meet our needs into the next cen- 
tury. In South America, in Dutch and 
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cost COMPARATOR 


Springtites and Sems vs. Old 
Methods of Fastening 


Engineering Bull 


th Eaton Springtites 


etin S-49) 


(From pages # and 5 of Eaton Springtites and Sems 


To figure savings you can make wi 


or Sems: 
(1) Determine averag 
your worker can assem 
(2) Find assembly cost per thousand at 
paid in chart below. 
(3) Add overhead based © 
cost of hand assembly. 
(4) Add cost of unassembled bolts and washers. 


(5) Deduct cost of Eaton Springtites and Sems. 


SSEMBLY COST PER THOUSAND 


. 
HOURLY LABOR RATE 


ieces Assembled 
$1.50 $1.75 $2.00 


P 
perhour $0.75 $1.00 $1.25 
$2.50 $3.00 $3.50 $4.00 


500 $1.50 $2.00 

550 1.36 1.82 2.27 2.73 3.18 3.64 

600 1.25 1.67 2.08 2.50 2.92 3.33 
2.69 3.08 


650 1.15 1.54 1.92 2.31 
2.50 2.86 


700 1.07 1.43 1.79 2.14 
1.33 1.67 2.00 2.33 2.67 


e number of washers and bolts 


ble in one hour. 
hourly labor rate 


n direct labor to get total labor 


750 1.00 
800 94 1.25 1.56 1.88 2.19 2.50 
850 88 1.18 1.47 1.77 2.06 2.35 
900 83 1.11 1.39 1.67 1.94 2.22 
950 .79 1.05 1.32 1.58 1.84 2.11 
100 75 1.00 1.25 1.50 1.75 2.00 
Cost of Labor (from chart above) $----- — 
Overhead on Direct Labor = ee 
ee ead 


Total Labor Cost 
Cost of Unassembled Screws OF 


Bolts 
Cost of Unassembled Washers 


Total Parts Cost 
Total Parts and Labor Cost 
Cost of Eaton-Springtites or 
SAVING 


Sems (deduct) 





+ S. . tit, { 
ee Reliance Spring Lock 
ae of proper size and 
. pak sega aha on bolts 
s 
ane ready for the as. 


{| Seems 


nsec pend cag but with multi 
: ers of an i 
of spring lock ct ve 


PROMPT DELIVERY on standard sizes 


EATON MANUFACTURING COMPANY 




























































YOU 


can figure your 
own savings 


with EATON 


Sw, ° t4 ‘ 
and Sem4' 


° re 
Eaton Springtites and Sems cut 
assembly motions from 8 to 3 












ed . 

: The saving is obvious — and 
specially important at today’ 
high labor rates. = 


& 

: You can get some idea of what 
amounts to from the chart 

the left. . 


® If you'd like to know what it 
would mean to you in dollars and 
Com write your nearest Eaton 
Reliance office for prices on 
requirements. — 


Springlizes and SEMS 


PRE-ASSEMBLED WITH AL 
L TYPES OF SCREWS 
RELIANCE DIVISION, MASSILLON, OHIO ae 


Sales Offices: N 
: New York, Clevel : 
ie citi and, Detroit, Chicago, St. Loui 
: . St. Louis, San Francisco, M 
. Montreal 


. L 





















MAGNETIC BRAKES 
~ WIDE RANGE OF TORQUE 







































FROM 


1.5 Ib. ft. 
TO 


7500 Ib. ft. 
































































Select the torgue rating 


TO MEET YOUR REQUIREMENTS 


Whatever your torque problem, there’s a STEARNS Magnetic Disc 
Brake for you. Available in sizes ranging in torque from 1.5 lb. ft. to 
7500 Ib. ft., STEARNS brakes may be used for holding an unbalanced 
load in position or for eliminating coasting time of motors and 
machines. 


With STEARNS Magnetic Disc Brakes the torque may be adjusted 
within the rating of the brake to meet operating conditions. The 
full torque is effective at all speeds in deceleration and is delivered 
at each application through the life of the brake. 


Only STEARNS Magnetic Disc Brakes offer so wide a range of 


torque ratings. Write for literature describing our complete line 
for 1/6th to 100 H.P. applications. 
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British Guiana there are also substan- 
tial deposits and likewise the island 
of Haiti has bauxite. In this country 
we have limited high-grade deposits 
in Arkansas. But there are vast quan- 
tities of low-grade ore available just 
waiting for a process which will make 
them economical to use. The industry 
is so much richer than other industries 
in its basic ore that up to this time 
there has been no need to try to use 
the very lowest grades. For example, 
the ores now commercially used con- 
tain a net aluminum content of about 
20 to 25%. The copper industry is 
using ores with less than a 1% copper 
content. Consequently, the copper in- 
dustry has to handle twenty-five times 
as much copper ore tonnage as the 
aluminum industry does to get a ton 
of recoverable metal. 

When it comes to power, the out- 
look for aluminum is also attractive. 
As you know, power is practically a 
raw material in the manufacture of 
aluminum, it is used in such large 
quantities. Until World War II, only 
hydroelectric power was used in the 
Western Hemisphere in the produc- 
tion of primary aluminum. Up to that 
time, that was the only cheap form 
of power which was available in large 
enough quantities. During World War 
II, at Jones Mills, Arkansas, a plant 
was put up which used natural gas 
power and it worked successfully. As 
a result, in the vast expansion now 
taking place in this coustry which will 
double the nation’s capacity since the 
invasion of Korea, about 70% of all 
the new capacity is using gas or coal 
as its basic source of energy and only 
30% is relying on hydro power. 0 0 0 


Electronic Components 
in Continental Europe 


Facilities are reported as ex- 
cellent; quality is good; de- 
velopment work is active. 


LTHOUGH it is the consensus 

that the overall quality of Ameri- 
can electronic components is higher, 
many of the European components 
are of comparable quality and the 
capability and “know-how” to produce 
quality components does exist. This 
was brought out by Lt. Col. Carl B. 
Lindstrand, USAF, Electronics Pro- 
duction Resources Agency, at the Sym- 
posium on Progress in Quality Elec- 
tronic Components, Washington, D. C. 
May 5, 1952. 

The European market for European 
components is not a seller's market 
as it is in this country; it is a buyer's 
market, where price is a major factor. 
In some factories it was pointed out to 
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Given a few machines and some wire, 
anyone can make springs . . . the 
difference comes in “know-how.” And 

=, that’s what we have to sell at Accurate. 
A good example of how Accurate 
know-how can pay off is the history of 
the two springs illustrated above. One 

was made in two operations and required 
100% inspection with rejects running 

as high as 50%. Accurate know-how 
developed the means of producing this 
spring complete in one operation with 
such unvarying accuracy that inspection 
could be eliminated. First cost is 

lower . . . overall cost is lower. 

If you require precision springs in quantity, 
we would welcome the opportunity 

to go over your needs with you and 
make recommendations. Write today. 


ACCURATE SPRING MFG. CO. 


3817 West Lake Street 
Chicago 24, Illinois 


Aiea 


the Acvorete Wandbock of "Tedaahea NUMAN 


Data on Springs. It’s full of short cuts 
for making spring calculations. VA 
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Save Time 


On Production 


Klein Pliers are favor- 
ites on fast-moving as- 
sembly lines. They fit 
the hand perfectly— 
prevent tiring. The keen 
knives shear through 
tough wire easily and 
stay sharp even after 
long service. Discover 
for yourself how these 
better tools will aid in 
your production. 










































Write for your 
free copy of the 
Klein Pocket 
Tool Guide 
Today! 



























ASK YOUR SUPPLIER 






Foreign Distributor: 
International 
Standard Electric 
Corp., New York 
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3200 BELMONT AVE CHICAGO 18, ILL 







Col. Lindstrand that quality of their 
nass-produced product was low due to 
prices in the competitive market, but 
with an adequate market this quality 
could easily be improved. Yet other 
companies pointed out that quality 
was built into all of their components, 
regardless of the market. The Euro- 
peans are not, as yet, under the stress 
and strain of a large military program 
that insists on rigid component specifi- 
cations. The 
manufacturers, however, are begin- 
ning to look to American and British 
specifications as a guide to quality. 


European component 


In some cases, European compo- | 


nents demonstrate some outstanding 


techniques and quality which more | 
than interest United States producers. | 


Several American manufacturers 


to manufacture and, in some cases, 


considering the possibility of acting as | 


distributors. The prices of components 
in Europe are generally 30 per cent 
to 50 per cent lower than in this 
country. This, of course, is partially 
due to the fact that wages are from 
25 per cent to 60 per cent lower. The 


| same raw material shortages which 


face the American manufacturers also 
face the European manufacturers. 


European Facilities are Good 


Facilities of companies in the Euro- 
pean countries appeared to be good, 
and are comparable to the facilities 
of American companies, although they 


| are not on as large a scale. Most com- 


panies have excellent tool and machine 
shops and, in general, produce all 
the pieces which make up their end 


| product. From this point of view, one 


| required 
| a large area plate has been com- 





of the companies with outstanding 
facilities and equipment was “Preh” 
located in Bad Newstadt, Germany. 
This company is well known in Europe 
for the production of variable resistors 
of all types and combinations, with 
some outstanding power rheostats and 
attenuators. This company supplies 
about 80 per cent of the German 
market for variable resistors. 

Siemans and Halske, a company 
well known to U. S. manufacturers, 
has an interesting type of selenium 


| rectifier, referred to as a midget bar 


rectifier. This bar rectifier employs 
a technique which enables the size to 
be reduced considerably. These recti- 
fiers make use of the fact that the 
barrier layer of selenium rectifiers is 
formed at the interface between the 
selenium layer and the back elec- 
trode so that the base metal is not 
for rectifier action. After 


pletely coated and processed, it is 
possible for the layer, inclusive of 
the back electrode, to be lifted from 


are | 
probing the European component field | 
looking for new techniques, licenses | 


ENGINEERS DEPEND UPON 


FIEFRON. 


for RF INTERFERENCE 
SUPPRESSION FILTERS 






CONSOLIDATED VULTEE 
B-36 BOMBER 














FILTRON IS SPECIFIED ON 
THE MAJORITY OF MODERN 
AIRCRAFT, GUIDED MISSILES, 
SIGNAL CORPS, ORDNANCE 
AND NAVAL EQUIPMENT 


FILTRON’S experienced RF Interfer- 
ence Suppression engineers are avail- 
able for the measuring, testing, and 
filter design for your equipment. The 
modern shielded laboratories are 
equipped to measure RF Interference 
from 14 KC to 1000 MC, in accord- 
ance with military specifications. 
FILTRON’S engineers have more than 
700 standard filters available, or will 
design a unit to meet your size, weight, 
mounting, voltage and current require- 
ments. 


FILTRON'’S capacitor manufacturing 
and coil winding divisions, metal 
fabrication shop and metal stamping 
departments are exclusively produc- 
ing the highest quality components 
for FILTRON’S RF Interference filters. 


RF INTERFERENCE SUPPRESSION FILTERS FOR: 


Motors 

Generators 

inverters 

Electronic Gasoline 
Controls Engines 

And other RF Interference producing equipment 


Dynemotors 


Power Plants 
Actuetors 





Send for our LATEST CATALOG 
on your company letterhead 


tHE FELT RON oco., inc. 


FLUSHING, LONG ISLAND, N. Y 








LARGEST EXCLUSIVE MANUFACTURERS 
OF RF INTERFERENCE FILTERS 





ELECTRICAL MANUFACTURING 


~~ 
a 1 


DIE HEATER 
ASPHALT HEATER NOZZLE HEATER 


URN HEATER 


See the answer to an 


ELECTRIC HEATING PROBLEM 


WATER TANK 


IMMERSION HEATER HOT PATCHING HEATER FOOD WARMER DISPOSAL BURNER 


REFRIGERATOR DEFROSTER 


‘a 


: 


S. 


FF 


COIL HEATER 


If not, we'll find it for you! 


The above are just a few of the hundreds of 
heating elements we manufacture. And if the 
answer to your problem takes the form of some 
other size or type of unit, chances are good 
we've made it, too! 

Of this you can be sure: any answer recom- 
mended by TK engineers will be the right 
answer. For our crew does far more than work 
out the proper wattages, voltages and terminals. 

When we analyze your heating problem, our 
men delve into controls, thermostats, mountings, 
heat patterns, allowable heat up time, heat losses, 
timers, sheathe metals, safety margins and a 


| WRAP AROUND OVEN HEATER 


vo va 


whole host of other factors important to you 

. if you are to get dependable, long-lived, 
economical units. 

Often we find that you can use a standard 
element rather than a custom-made one—thus 
save you still more money. 

This expert knowledge results from the fact 
that our only business is electric heat. We work 
at it every day... for many different manufac- 
turers... of many different products. And we 
manufacture a full line of rod, finrod, immersion, 
cast-in-place and clamp-on heaters. 

We'd like to work on your problem next. 
Write for complete information—or ask for one 
of our representatives to call. 


TUTTLE and KIFT, INC. 
Ct ubsidiany of Ferw Coysoridlion 


1841 N. MONITOR AVE. ¢ CHICAGO 39, ILLINOIS 
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DEEP FAT FRYER 





WHY NOT 


Cast a 
magnesium 
mousetrap? 
























































































































Maybe it IS a lousy idea 








On the other hand, maybe it’s as practical as using cheese 
for bait. 














Frankly, we haven’t gotten out a slide rule or put our 
thinking cap on tight, to figure it out one way or the other. 
Maybe the mice wouldn't go for it. 




















But we do know a lot of things WILL be cast in magnesium 
or aluminum after military requirements are satisfied. 














A lot of things no one ever thought would be. 








So whatever your plans are; whatever directions they might 
take; whatever products you might have on scraps of paper, 
in preliminary drawings, or just plain ideas-on-the-brain 
....keep an open mind in terms of magnesium or aluminum 
in sand-cast, semi-permanent or permanent mold form. 





























Particularly Well-Cast castings. 








Naturally. 

















Well-Made Wood and Metal Patterns * Ampco Bronze Castings 











Almost a half-century of Experience 














THE WELLMAN BRONZE & ALUMINUM CO. 
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the base plate and to punch this 
so-called “rectifier-foil” into disks 
which are stacked into a ceramic tube 
to form a pencil-type rectifier. The 
assembly in the ceramic tubing pre- 
vents breakdown and flashover, even 
at high voltage, and makes an ef- 
fectively sealed unit. These rectifiers 
are for small currents—0.5 to 4 ma 
at voltages up to 12.000 volts. Com- 
parison with some American equiva- 
lents shows these rectifiers to be ap- 
proximately 20 per cent. smaller for 
the same voltages and current. 

Another interesting selenium rec- 
tifier development from the point of 
view of design is the Siemans flat 
rectifier. Design emphasis has been 
placed on optimizing cooling condi- 
tions by utilizing a shape suitable 
to combine high power rating and 
long, useful life. This rectifier is made 
by using only one size plate (0.155 
sq. in.) and from this basic unit three 
flat rectifier types are made. The 
rectifier elements are placed in stacks 
in plastics units and then enclosed in 
an aluminum casing. Three design 
sizes have been made and differ only 
in the number of stacks arranged side 
by side. The individual elements are 
wired inside the casing and brought 
out to lugs. The size and shape of 
this rectifier make it very convenient 
for many electronics applications. A 
special application of this rectifier by 
Siemans is as an acoustical shock ab- 
sorber in telephones. It is designed for 
currents from 50 to 400 ma at 500 
volts. Size of 500 volts-40 ma recti- 
fier is 3.7 in. x 0.35 in. and contains 
from 29 to 60 disks. The flat rectifier 
used as an accoustical shock absorber 
is a two-disk type, size 1 in. x 0.24 
in. These flat rectifiers team up well 
in construction when mated with flat 
relays, condensers, etc. 


Wider Range of Power Resistors 
Available Abroad 


In the field of deposited carbon 
resistors the American and Euro- 
pean resistors are comparable; how- 
ever, the power ranges of deposited 
carbon resistors in Europe are con- 
siderably greater than those in this 
country, ranging from 0.05 to 40 
watts. The technical characteristics 
are comparable. Certain companies, 
however, will produce 0.5 per cent 
accuracies if desired. Standard re- 
sistors are 1 per cent, 5 per cent and 
10 per cent. 

“Resista,” located in Landshut, 
Germany, have produced miniature 
deposited carbon resistors and also 
a capless type. The miniature resis- 
tors are in ranges from 5 ohms to 
1 megohm in the 0.05-watt size, and 
from 5 ohm to 2 megohm in the 
0.1-watt size. In 4-watt resistors, the 
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DELCO FEATURES MAKE DELCO FINEST 


e Aluminum rotor conductors, 
end rings and fan blades. 


e Oversize steel-backed tin 
babbitt sleeve bearings. 


e@ Varnish-dipped and baked 
motor windings. 


e Resilient rings of special oil- 
resistant material. 


e large oil reservoirs cast 
integrally with end-frames. 


e Exclusive Delco Thermotron 
for automatic motor protection. 


DAYTON OHIO 


Wherever fractional motors are needed 
—for small power tools, pumps, com- 
pressors, or any of hundreds of appli- 
cations—you'll be sure of satisfactory 
performance by using Delco motors 
for the job. 


From every standpoint, electrical and 
mechanical, Delco motorsare engineered 
and built to deliver peak performance. 
And the way Delco motors stand up on 
the job has created a reputation for 
dependability — Delco dependability — 
that’s unmatched in the field. 

Get the data on Delco motors—and on 
how they best fit your needs—now. 
Write Delco Products, Dayton, Ohio, 
or the nearest sales office. 


DELCO PRODUCTS 


Division of General Motors Corporation 
Dayton, Ohio 


SALES OFFICES: ATLANTA + CHICAGO ~ CINCINNATI + CLEVELAND + DALLAS 
DETROIT + HARTFORD + PHILADELPHIA + ST. LOUIS + SAN FRANCISCO 
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new one, our filter engineers will be glad to collaborate 
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There’s a standard 
C-D QUIETONE filter for 
practically every known application, engineered by the largest 
filter laboratory in the world. If your problem is a brand 


with you! Write Dept. H-62, for full information. 


Cornell-Dubilier Electric Corp., South Plainfield, N. J. 
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CAPACITORS 


PLANTS IN SOUTH PLAINFIELD, N. J.; 
PROVIDENCE, R. 
; AND SUBSIDIARY, THE RADIART CORP... CLEVELAND, OHIO 


INDIANAPOLIS, 
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extended to 1000 
megohms. Also interesting is a capless 
resistor, using axial leads, a develop- 
ment not yet satisfactorily accom- 
plished in this country. The leads are 
firmly fixed in the end of the rod and 
are reported to withstand a tension 
equal to that required to break the 
lead. These capless resistors are small- 
er than other deposited carbon resis- 
tors by the size of the cap. In ad- 
dition, capless resistors should show 
better noise characteristics. At present 
these resistors are available in toler- 
ances to 2 per cent. 

The stability of the “Resista” pre- 
cision type (RSM class 0.5) 1 per 
cent and 0.5 per cent tolerance re- 
sistors show a variation from nor- 
mal range of 0.1 per cent after 3000 
hr of storage. Greater deviations of 
up to 10 per cent have been found in 
the higher ranges. The inherent noise 
is normally between 0.2 to 1.5 micro- 
volts/volt, measured when the resistor 
is under a direct current load. Special 
types are made with a noise level of 
0.3 microvolts/volt to 0.1 microvolts 
volt. 

From the humidity point of view, 
a newly developed coating consist- 
ing of several layers of lacquer has 
been used with some success. These 
resistors have passed humidity cycling 
tests and in addition have been ex- 
posed to 40C to 60C water for 50 hr 
and kept their tolerances well. After 
500 hr, deviations up to 10 per cent 
were noted. 


range has been 


Automatic Spiralling Machines 


Another interesting development in 
the deposited carbon resistor field 
mentioned by Col. Lindstrand is the 
automatic and semiautomatic machin- 
ery used by the August Linn Co. in 
Germany. Mr. Linn uses an automatic 
spiralling machine which has created 
interest in this country. This auto- 
matic spiralling of the carbon rods 
has not been completely solved here 
as yet. In general, this automatic 
spiralling machine consists of a lathe, 
similar to those in general use, with 
a magazine feed attachment and an 
electronic control device. This con- 
trol operates on the bridge principle 
and is reported to control the spiralling 
to an accuracy of 2 per cent. The 
capacity of this machine is approxi- 
mately 1000 per hr in the middle 
resistance ranges. The machine uses 
a grinding disk similar to those used 
in this country and the grinding is 
performed dry. American manufac- 
turers are planning to examine the 
possibilities of this machine to see if 
it can be of use in the United States. 

“Seci,” another recognized com- 
pany, is located in Milan, Italy and 
specializes only in resistors of all 
types. This company employs 250 
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i. This rotary switch demonstrates several of the unusual prop- 
erties that are winning a leading place for Kel-F in electronic 
applications. In production, Kel-F is injection molded into 
the metal switch case around an intricate insert ... result 
—an hermetic seal between plastic and metal, plus high elec- 
trical resistance and dimensional stability. 


3. These coil forms are molded on standard injection equipment 
at very favorable production rates, again pointing up Kel-F’s 
superior molding properties. Further reasons for specifica- 
tion of Kel-F ina rapidly growing list of such high frequency 
electronic applications are—performance at high temperature; 
excellent insulating properties; and zero moisture absorption. 


2. Glass fiber and Kel-F are combined to produce these compres- 
sion-molded valve seats for compressed-gas tanks. Kel-F’s 
chemical inertness eliminates chance of corrosion problems. 
Its dimensional stability combines with that of the glass fiber 
to deliver finished parts that have minimum deformation over 
an extremely wide temperature range. 


4. Machined to close tolerance from solid rod, on an ordinary 
automatic screw machine, these bushings illustrate Kel-F’s 
versatility. Such ready machinability combines with physical 
strength, chemical inertness, dimensional stability and elec- 
trical resistance to make Kel-F a sound specification for many 


A Capsule Report on the Properties of KEL-F 


* Chemical Inertness 

* Wide temperature range 
—minus 320 F to 390 F 

* High electrical resistance 

* Low Cold Flow 


* Zero Moisture Absorption 

* Variable transparency and 
flexibility properties 

* Readily molded, extruded 
and machined 


Basic Kel-F Products Available 


MOLDING POWDERS 


Unplasticized 


#300 for high temper- 
ature service 


#270 for less severe 
temperatures 


Plasticized od - -” #270) 
P20 . with 20% plasticizer 
eae..." 256 * 
P30...“ 30% * 
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DISPERSIONS 
NW-25 __ flows readily at 
fusion temperatures 
N-1 . .High molecular weight 


OILS, WAXES and GREASES 
#1 Light Oil 
#3 Medium Oil 
410 Heavy Oil 
#40 . Waxy Oil (pour 
point 80-90 F) 
#150. Hard Wax at 70 F 


(Greases compounded to order) 


types of chemical and electrical fittings. 


Standard Fabricated Kel-F Materials and Parts 
Available from Commercial Sources 


Molded Sheets * Extruded and Molded Rod * Extruded Tubing 
Thin Film (extruded as lay-flat tubing) 
Gaskets * Washers * Valve Discs * “‘U’”’ Packing 
“O” Rings * Kel-F coated Resilient-core ‘‘O”’ Rings 
Valve Diaphragms 
Transformer Terminals * Rotary Electric Switches * Hook-up Wire 
Electronic Terminals, Tube Bases and Coil Forms 
For full information on various molders, extruders and 
fabricators of Kel-F products; also technical data on de- 


tailed properties, molding and application techniques — 
write 


Chemical Manufacturing Division 


THE M. W. Kezzoce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


P. 0. Box 469, Jersey City 3, N. J. 
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NORTH FM TYPE midget 
relay. A compact, fast-acting 
unit available with two pile- 
ups providing for any com- 
\ bination of contacts up to a 

total of 14 springs. Wide\ 
range of resistances. 
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NORTH IR 207, “High-G” sub- 
miniature aircraft type relay with- 
stands 50 Gs acceleration. Two 
Form C contact sets rated for 3 
\ \ amps at 30v DC (resistive) of .5 
\amp at 110v DC or AC (induc- 
tive). Comes in a 29 32” her- 
\ metically sealed cube. 
\ \ 


IR 206 sensitive 
Good for 50 Gs acceleration. 
operate on 50 milliwatts. Closing current 2.0 to 
2.3 milliamps; releases on 1.0 to 1.3 milliamps. 
Two Form C contacts in a hermetically sealed can 
\ 1-1/32" square by 1-25/32” long. 





“High-G" 
Designed 


RELAY INFORMATION 


for Circuit Men 


at There's a new book of valuable informa- 
tion, for men who design circuits, just off 

the press. It is North's new revised cata- 
log of relays and associated components 
for industrial controls. Thirty-two pages 
of illustrations and detailed specifica- 
tions covering every type of relay made 
by North, of which the examples below 

\ are typical. . 





relay. 


to 
























| NORTH AC POWER RELAY. Designed to \ 
operate on 110 or 220v AC. Three Under- 

| writer's approved snap switches provide three \ 
Form C contact sets to handle 10 amps at 120v 

| AC or 5 amps at 250v. 

| 

| 




































NORTH 2500 TYPE Latching Relay is a 
mechanically latching unit with separate 
releasing coil. Holds contacts in operated 
position without power. Up to three pile- 
ups, with any combination of contact 
forms A to C3A. 






Originators of ALL RELAY 
Systems of Automatic Switching 
528 South Market Street, Galion, Ohio, U.S.A. 


\ 
NORTH TELEPHONE TYPE RELAY. Typical 
of a variety of multi-duty relays available with 
two to five pile-ups and a wide range of con- 
tact combinations. Single or double wound 
coils v to 10,000 ohms resistance. 


NORTH MULTIPLE—contact relay pro- 
viding for sixteen pile-ups with one Form C 
combination on each. Available for either 
DC or AC operation. Widely used in com- 
puting equipment, and other automatic 
group circuit controls. 


people, of which 39 are specialized 


technicians; 17 of these are doctors 
in physics, chemistry and engineer- 
ing. These figures indicate a rather 
large research and development ef- 
fort. Many of the developments of 
this program cannot be put into 
production because at present there 
is no available European market for 
the items. Some of the interesting 
products and developments of this 
company are: 

1. An insulated composition regis- 
ter which will be able to operate at 
an ambient temperature of over 100 
C is now ready to be placed in pro- 
duction. 

2. Deposited carbon resistors of a 
low temperature’ coefficient and 
claimed to be able to operate at 
ambient temperatures of 150 C. The 
demand for this type resistor is non- 
existent in Italy; consequently, final 
development and actual production 
has not been accomplished. 

3. Miniature composition resistors 
with a power rating of 0.1 to 0.2 
watts maximum operating voltage of 
200/300 volts, temperature coefficient 
of 0.08 per cent/deg C. The size 
of these resistors is 0.2 in. long and 
5/64 in. diameter. 

4. Wire-wound, enamel-coated re- 
sistors which will meet the JAN 
specifications for the use of fine wire. 
The coating used is a development 
of the chemical group of this com- 
pany. OO0 


Blendor Redesigned 
With Plastics 


OMPLETELY redesigned, _ this 

Waring Blendor features hidden 
ventilating ducts, lower height, un- 
painted surfaces, and two-speed opera- 
tion. Many of these improvements 
were made possible through intelli- 
gent use of plastics. Ventilating ducts 
are not visible because the housing is 
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Another Dynamatic “FIRST” 


Dynamatic eddy current rotating apparatus 


the kiln. A model 8W liquid cooled cou- 
has been used for many years in a wide 


pling is used for the main kiln drive and 


range of industries for better speed con- 
trol, quality control, and minimum oper- 
ating costs. 


This universal acceptance has now been 


is driven by a 200 H.P., 1200 R.P.M. cage 
motor. Small Dynamatic air cooled cou- 
plings are used on the synchronized slurry 
feed drive, the cooler drive, and the coal 


extended to include the cement industry at feeder drive. 
the new Penn-Dixie Cement Plant recently 
put into operation at Kingsport, Tennessee. 

A Dynamatic model 10W liquid cooled 
coupling driven from a 350 H.P., 514 
R.P.M. synchronous motor, drives the in- 


duced draft fan to handle all the air through 


The large liquid cooled couplings and 
all auxiliary drives are simultaneously con- 
trolled by heavy duty dust-tight industrial 
electronic controls arranged with automatic 
transfer switches to insure continuous oper- 
ation and accurate speed regulation. 


KENOSHA 
WISCONSIN 


YS —— 
)YNAMATI[ CORPORATION - 
— se 


Subsidiary of EATON MANUFACTURING COMPANY, Cleveland, Ohio 


Oil Well Draw-Works Brakes * 
Shovel Clutches - 


Dynamometers 


Adjustable-Speed Couplings ° 
Ajusto-Spedes 


Press Drives > Lift Truck Clutches ~ 


Eddy-Current Brakes 
Electronic Controls 
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Have you Heard, z- 
Ns 
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| designed in two pieces with ventila- 

tion being vertical between the ther- 
| mosetting shells. The motor in this 
| model supports nearly all of the 
| blendor weight. The Pyrex blending 
| container is held by supports of vinyl, 
| reinforced with steel inserts. The 
| steel member attaches directly to the 
motor and maintains permanent align- 
ment between motor shaft and the 
supports. The two plastic shells are 
assembled with one hex nut for the 
bottom shell and one for the top, 
avoiding the need for screws and lock 
washers. Vinyl bumpers absorb toler- 
ances between the two shells, and 


THE NIPPERT haHE Ie TTAB at hd damp out external shocks. O O O 
Manujaclurers and Designers of Precision Built Commutators . asl 
ECR ML ae eee ee ee) High-Efficiency 
Air Filter 


RIGINALLY developed for the 


Atomic Energy Commission by 
YO 0 the Cambridge Corp., Syracuse, a new 


| type of air filter is claimed to have the 
| 
| 
| 











ABOUT NEPCO’S LITTLE COMMUTATOR 
THAT DOES A GREAT BIG JOB! 


It is just half the size of an inch and made like 
a watch. 

























































This Baby is ready to give you high-power 
transmission . . . ease of assembly and increased 
performance. Send us your specifications today. 








Yes sir! This Baby is the commutator for your 
small, critical, high performing motors. 












lowest known ratio of air-flow resist- 
ance to efficiency. The new filter pro- 
| vides virtually absolute removal of all 
| measurable dust, smoke, fumes, spores, 
| radioactive particles and other micro- 

scopic foreign matter. All filters are 
| tested for at least 99.95 per cent effi- 

ciency, in a test chamber where even 

the finest particles are automatically 
| recorded and measured on photoelec- 
tric cells by means of reflected light. 
At rated air flow clean filters have a 
pressure drop of only 1 in. of water. 

Heart of these filtering units is a 
paper made from pulp into which fine 


| 
on the NEW lake hag Duty | asbestos fibers have been introduced 


& nH oa WORK | during manufacture. Being light in 
t = re Ty weight, the paper can be sealed into 

oY sg a Fs BENCHES | frames by methods that are not pos- 
| sible with other materials. Units have a 


Patented “Tension Bolting’’ and Mass life expectancy of from one to three 








Production Bring Costs Down New Heavy Duty | years. eae 
You can actually save up to 40% and more on these basically new SOLID CORE 
type work benches a0 aoemgenes to eathones work aenaan. Exclusive, WOOD TOPS 
en tension-bolting” guarantees vibration-proof rigid frames. 
ass production plus unique design enables us to offer better tte cate Advertising Campaign 
benches at considerably lower prices. panels that are extremely 
These benches have many uses—as work benches or tables in produc- resistant to abrasive wear to Attract 
tion shops, assembly lines or shop offices. Now used in leading de- a - —— soso . * 
fense and industrial plants (names on request). Available in two sizes warp-preef, ie ee Engineering Students 
eae Cie x 60’) in ae of a. tops | aoe oe and lacquered and waxed for oii 
with two, one or no drawers, from 8 , f£.0.b. and grease resistance. J oN -ritic; : ‘ j 
factory, Quincy, Illinois. Send for special illustrated fuller aiedns U RRENT critical shortage ™ the 
complete specifications and prices. OTHER FEATURES! United States of engineering 






STURDI-BILT STEEL PRODUCTS, INC. steel frames. “adjustable feet, Manpower for industry and the de- 
624 SOUTH MICHIGAN BLVD. CHICAGO 5, ILLINOIS drawers” “°%™ “™¥-SH4i"9_ fense effort has prompted the Adver- 
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critical 


Compact, dependable joints—adaptable to high-speed assemblies—are vital for electronic 
devices made by Sperry Gyroscope Company. Space, particularly in 
airborne devices, is critical. Stability of circuit constant may mean life or death. 


Sperry tested six methods of grounding coaxial or shielded cable... and Burndy Hydent 
connectors are now used in key circuits. They eliminate the bulk, expense, 

and failures of soldered joints. They eliminate failures due to vibration or flexure. 

They protect inner conductors. And their foolproof design permits rapid production 

by inexperienced operators! 


Ke eet ee 


Solving connector problems is our business. Call— 


BURNDY 


BURNDY ENGINEERING COMPANY » NORWALK, CONNECT. BURNDY CANADA, LTD., TORONTO 8, ONT. 
2-19 
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HOW YOU CAN “BUILD” AN 
AUTOMATIC ELECTRONIC 


Analog Computor 
WITH THE GAP/R SERIES OF 


Components 





Perhaps you need an assemblage this 
size for solving 36th-order differential 
equations, or possibly the equipment in 
the left-hand rack alone will suffice. 
In either case your “building blocks” 
are provided by our standard Computing 
Components. Shown below in order are 
the Adding, Coefficient, and Integrating 


tising Council, New York, to accept an 
advertising campaign to urge qualified 
high school students to consider engi- 


| neering as a career. Request for the 


campaign came from the Engineering 
Manpower Commission of the Engi- 
neers Joint Council. 

The Council’s advertising campaign 
will point out to high school students 
and their parents the opportunities 
that exist in engineering today and in 
the years to come, and the advantages 
of engineering training in qualifying 
young men for positions of leadership 
in many fields. The first phase of the 
campaign will consist of radio bulletin 


and house magazine support, and the | 


preparation of advertising materials 
for use by companies with a direct in- 
terest in the problem. 


In a continuing editorial discussion 
of the current shortage of engineering 


| manpower and how the situation may 


be met, the following articles have re- 
cently appeared in ELECTRICAL 


Components (A, C, and J), the three most | MANUFACTURING: 


popular units in the GAP/R K3 Series: 





Even with these types alone 


you can synthesize, and display solutions 
for, any linear structure or problem, 
whether in mechanical vibrations or 
electric circuitry. In fact, your block 
diagrams will come to life, whatever 
the job. For example, note here the 
typical usage of A, C, and J Components 
to represent operational elements in an 
important form of recurrent structure: 





Beside these basic types, there are ten 
others in the K3 Series, and five of the 
larger and more specialised K4 models. 
Taken in combination, the components 

of these versatile assortments can embody 
any conceivable dynamic effect. Full data 
on GAP/R analog techniques are 


available in our latest catalog. 


Investigate! 


These little “black boxes”, and the 
computing systems easily assembled from 
them, can magnify your brainpower and 
diminish your time scales They are fast, 

accurate, economical, and ready & 

willing to work (on your problems). 








(eorge A.Philbrick Researches, Inc. 


230 Congress Street, Boston 10, NETS 


Critical Shortage of Engineers Com- 
mands National Attention, October 
1951, page 146. Engineering 
Manpower Commission presents 
data showing the long-term seri- 
ousness of the problem; offers a 
“grass-roots” program looking to 
a solution. 


Overall Manpower Policy Needed, 
October 1951, page 107. Editorial 


stresses proper balance is required 
between industry and_ military 
needs. 


Readers Spell Out Engineering Man- 
power Needs, November 1951, page 
128. Analysis of data obtained from 
a questionnaire survey of need in 
electrical product design; 75 per 
cent of companies need engineers, 
half are willing to employ women. 


Engineering Salary Standards Ana- 
lyzed, December 1951, page 122. 
Continuation of report examining 
the causes of the engineering man- 
power shortage. 


University Research Potential in Elec- 
trical Engineering, January 1952. 
page 268. Resources in this field 
greatly exceed the demands being 
made. Many qualified teachers 
have no research projects. 


Engineering Enrollment _ Statistics, 
May 1952, page 140. Number of 
graduates to decrease by 1954; 


some relief expected from young 
engineers returning from military 
service. 


Westinghouse Sets Up Cooperative 
Program with Johns Hopkins, May 
1952, page 280. Plan will help 
capable young people of college 


| 


















and 


you will specify 


BROWN BOVERI 


pswr MOTORS 


| f- These are combination 


BRAKE & DRIVE, all-in-one 
units designed for rugged 
industrial service. 


No outside power source 
or special controls needed 
for applying or releasing 
the brake. 


Releases brake and starts 
instantly when power is 
applied. 


Stops and brakes with 150% 
of normal torque when 
power is cut. 


No Creep — No Backlash. 


Can be reversed like any 
standard 3-phase motor. 


Mounts vertically or hori- 
zontally for forward or re- 
versing operations. 


Minimum maintenance. 


Available as a drip-proof 
motor from .3 to 8 HP; as a 


totally enclosed motor from 
.2 to 4 HP. 


10-World-tamous for its 


trouble-free performance. 


LL 
Ta 


| WRITE FOR COMPLETE DATA 


BROWN BOVERI 
CORPORATION 


19 


New York 6, N. Y. 
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Rector St., 









Signed, sealed and delivered! 


tiny, hermetically sealed class ‘“S” relays 


ign by 


. designers and manufacturers of quality electrical control 
components for sixty years. The Automatic Electric label marks 
relays that have been inspected and tested many, many times 
during and after manufacture—to assure finest performance in 


your application. . . . Relays signed by Automatic Electric meet 
industry's highest standards! 


sealed_—in an “ideal’’ atmosphere of dry nitrogen, these 
relays are protected from dust, corrosion, atmospheric changes, 
and tampering. Designed to meet Spec. MIL-R-6106, they 
assure dependable performance under extreme service condi- 
tions. They are small and light and are available with solder lugs, 
or with plug-in-type terminals, to meet the specific requirements 
of any application. 


delivered—.y the thousands — thanks to newly expanded 
production facilities. Production of these and other telephone- 
type relays has been tripled within the last year to meet steadily 
increasing demand. 

Write for literature on Automatic Electric hermetically-sealed 
relays, or any other types to meet your specific needs. Address: 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 W. Van Buren St., Chicago 7, Ill. 
In Canada: Automatic Electric (Canada) Ltd., Toronto. 
Offices in principal cities. 


RELAYS SWITCHES 


PROOUCTS OF THE 


AUTOMATIC <> ELECTRIL 


CHICAGO 
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AN-3303-1 


i| 
| 1D): 


EXTERNAL TERMINALS 


YUsteeey 


RIGHT LEFT 


SXTERNAL TERMINALS 


Wty tes 


CO -——RIGHT—~ 9 ———LEFT——~ 


AN-3304-1 


REO LINE 


EXTERNAL TERMUNALS 


Gti 


Circuit and mechanical details of 3 typical relays shown above. 
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You don’t have to be a research 
engineer to appreciate the advan- 
tages of Mighty Mite Thermostats. 
Customers can sense the signifi- 
cance of pre-set Thermostats the 
instant they pick out a modern 
product with this positive temper- 
ature control feature. It’s a sales 
advantage that creates—and holds 
—greater buy appeal. 


Proved by a Million Installations! 
In assembly and actual use, 
Mighty Mite Thermostats have 
advantages of equal importance. 
In many a modern product, the 
plus features listed below are add- 
ing up to greater safety, better pro- 
duct performance and lower costs. 


Include These 8 Plus Features: 


1 Positive pre-set temperature control 
Tamper-proof sealed tubular housing 
No rivets, eyelets, screws or solder 


Rugged construction, yet very small 
and compact 


Low installation cost 

Pre-calibrated to fit exact product needs 
Adaptable to your present design 
Fast, simple production assembly 


DESIGN YOUR PRODUCTS 
TO SELL AND STAY SOLD! 


MANY MIGHTY MITE 
MODELS PROTECT 
THESE PRODUCTS: 


Air Conditioning Units ® 
Fractional H. P. Motors 
© Electric Blankets ® 
Coffee Makers ® Steri- 
lizers * Humidifiers ¢ 
Heat Sealers * Hair 
Dryers * Waffle Irons 
...and many more! 


Write us for our Recommendations 


MECHANICAL INDUSTRIES 


PRODUCTION COMPANY 


df ‘ew 
THERMOST®S 217 ASH STREET 


AKRON 2, OHIO 


caliber to finance tuition fees. 


Recruiting Engineering Talent at High 
School Level, May 1952, page 290. 
Program sponsored by NEMA puts 
emphasis on career counselling by 
working engineers. 


Relay Applications 


” a continuing editorial program of 
reviewing new developments in relay 
types as well as uses for relays and ap- 
plication problems the following articles 
have appeared in recent issues of ELEc- 
TRICAL MANUFACTURING. For those arti- 
cles that may still be available as reprints 
see the listing under “Feature Article 
Reprints” in this issue. 


Mercury Switches and Relays for Built-In 
Operation, April 1948, page 90. Survey 
of tilting-tube, magnet-operated and 
solenoid-operated types. 


Preventing Corrosion in Relays, May 
1949, page 116. How slight ventilation 
prevents attack of contacts in partially 
sealed continuously operated relays. 


Simplified Subminiature Relay, June 
1949, page 116. New type uses mag- 
netic structure as current carrying 
member to reduce weight to 42 oz. 


Contamination in Sealed Relays, August 
1949, page 112. Evacuation method 
solved some problems but introduced 
others; pretreatment the answer. 


Relay Circuit Ideas Taken from Tele- 
phone Practice, May 1950, page 112. 
Sequence, time delay, pulsing and 
steering circuits adaptable to control 
functions; with some specific sugges- 
tions for relay circuit design. 


Hermetically Sealed Components for In- 
dustrial Control, July 1950, page 110. 
Survey of sealed and evacuated or gas- 
filled enclosures designed to prevent 
failure caused by climatic conditions. 


Timing, Counting, Selecting Circuits from 
Elevator Practice, September 1950, 
page 86. Some basic circuits useful in 
solving other types of automatic con- 
trol problems. 


Performance of Magnetic Devices Used 
in A-C Control Circuits, December 
1950, page 100. Analysis of operating 
characteristics of relays, solenoids and 
control equipment under variations in 
line voltage, duty cycle and tempera- 
ture. 


Relay Circuit Ideas from Miniature-Train 
Control, March 1951, page 109. How 
multiple functions may be selectively 
controlled using only the power line 
circuit. 


Thermal Overcurrent Relays for Motor 
Protection, December 1951, page 114. 
How designs with alterable tripping 
time more precisely match motor heat- 
ing characteristics under all operating 
conditions. 


Surge Suppressor Lengthens Relay Con- 
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to supplement line 


of electrical tapes! 


*“DB” WIRE CONNECTORS 


To meet the needs of those DUTCH BRAND customers, 
who also use wire connectors—“DB” Wire Connectors 
have been added to the DUTCH BRAND Line. 


Here is another DUTCH BRAND dependable quality 
product available in all four standard sizes. They are 
weatherproof .. . they resist pull-out and vibration 
... they are U.L. listed. 

\ - The long skirt con- 
she Dutch Brand ty struction gives 
0 full insulation 

protection. 


FRICTION ... PLASTIC . . . RUBBER 


JUNE 1952 


With the addition of “DB” Wire Connectors all your 

insulating requirements can be ordered when you 

order DUTCH BRAND Electrical Tapes. Specify “DB” 

Wire Connectors by trade name... DUTCH BRAND. 
*“DB” stands for DUTCH BRAND 


DUTCH BRAND ELECTRICAL TAPES 


The DUTCH BRAND trio of electrical tapes offers 
selection to meet varied requirements...or combina- 
tions of these tapes may be required under certain 
conditions. DUTCH BRAND Tapes have a wide range 
of qualities that make each suitable for a specific job. 


In the DUTCH BRAND trio you have quality depend- 
able tapes that have been on the market for years. 
Order them by trade name . .. DUTCH BRAND. 


VAN CLEEF BROS. [NC. 


CC area) of Rubber Products 
DIVISION OF Rie) tts Manville 
7800 WOODLAWN AVE. . CHICAGO 19, ILLINOIS 























































































































































































tact Life, March 1952, page 118. Two 
selenium cells back-to-back across coil 
reduce sparking. 


Low Energy Electronic Relay, April 
1952, page 156. Positive operation with 
low operating voltage using grid con- 
trol of thyratron relay. 


Index of 
Bibliographies 


ISTS of annotated references to fea- 
4 ture articles in earlier issues of ELEc- 
TRICAL MANUFACTURING have been pre- 
sented on twelve different subjects during 
the first half of 1952. Each of these bib- 
liographies was prepared by the Editors 
to provide background data or related in- 
formation on a current feature article or 
some subject for which there was repeat- 
ed requests from readers for information. 
These annotated bibliographies are: 


Industrial Control, January 1952, page 
110. List of 17 earlier articles on elec- 
trical control with emphasis on protec- 
tion of industrial machines. 


Powder Metal Parts, January 1952, page 
229. Seven articles reporting develop- 
ments over a five-year period. 









Industrial Drill Press 
(Continued from page 125) 


For multiple drilling, where the added flexibility 


Standards and Standardization, January 
1952, page 252. Developments in ap- 
plicable standards and effect upon de- 
sign shown in 20 references going back 
to 1948. 


Military Targets and Design Require- 
ments. February 1952, page 274. List 
of 23 feature articles presented since 
1949 as a continuing editorial program. 


Electronic Motor-Speed Control, March 
1952, page 300. References to 12 ar- 
ticles in 1951 and in 1952 to date ac- 
companying a feature story on a new 
development 


Hermetic Seals, April 1952, page 332. 
Nine cited references to earlier articles 
published as part of a continuing pro- 
gram on this subject. 


Critical Materials, April 1952, page 324. 
Four earlier references at the end of 
an article in the April issue on this 
subject. 


Servomechanism Design, May 1952, page 
302. Complete list of 46 annotated ref- 
erences to articles published since 1944 

on fundamental and application data 

on servo systems as control elements; 

12 of these articles are included in the 

combined reprint on Servomechanism 








Design described on page 240 in this 


issue, 


Control Circuit Systems, May 1952, page 
310. List of 12 earlier articles append- 
ed to a feature in the May issue on JIC 
Standards. 


Metallic Rectifiers, May 1952, page 330. 
Seven annotated references to articles 
presented from time to time as devel- 
opments took place. 


Motor Protection, June 1952, page 308. 
Series of articles presented over a 
three-year period discussing all phases 
and methods currently in use. All of 
these articles are included in the com- 
bined reprint on “Motor Protection” 
announced on page 240 in this issue. 


Relay Applications, June 1952, page 304. 
List of 12 articles published since 1948 
on new types of relays and application 
problems. 


Many of the more recent feature arti- 
cles listed in these bibliographies were 
reprinted; those still available are listed 
in Feature Article Reprints sections start- 
ing on page 226 in this issue. To obtain 
copies use the Reader Inquiry Facility or 
address a letterhead request to the Editor. 





























































































of the new drill eliminates the need for custom- 
built tools, any number of heads can be set up to 
drill to the center of a sphere from any point on 
the surface of the sphere; each drill head may 
have the precise speed, feed, depth and drill pres- 
sure required for the operation ; drill feeds may be 
engaged singly, automatically at one time or in any 
sequence or time cycle. If a change is made in 
the design of the part the drill head affected may 
be readily changed; after completion of the pro- 
duction run the machine may be set up for an 
entirely different part. 

Safety was an important factor in several major 
design decisions made during development. Put- 
ting the drive belt inside the drill head tube 
eliminated all exposed moving parts except the 
drill chuck itself. A sturdy guard completely en- 
closes the V-belt motor drive for safety in use in 
any position. <A toggle latch closes the cover 
securely. 

In the mechanical power feed the disengaging 
latch is operated by a thrust collar in the primary 
gear reduction stage. This reduction consists of a 
worm and gear with thrust on the worm opposed 
by a compression spring. An external adjustment 






306 





XN 


FIG. 10—Wiring from the motor to its starter is a 6-ft 
SO-3 oil-resistant flexible cable with oiltight connectors. 
Remote pushbutton stations are mounted on front legs of 
table. Solenoid-actuated power feed operates on a 24-volt 
supply from a transformer, with connecting cable running 
back through the drive tube. 


varies the spring compression to cause disengage- 
ment at any desired drill point pressure from 100 
to 1000 Ib. This protection is provided against 
broken or dull drills. A manual release provides 
instant disengagement, and an overload clutch is 
also provided in the countershaft of the motor 
drive. gad 
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for units which must 
operate in temperatures 


from minus 40° C, 
to plus 105° C. 


HIGH TEMPERATURE PROPERTIES 


The melting point and cold flow temperature 
ranges of these waxes are above 122° C, and 
both materials exhibit unusually good sweat 
resistance at high temperatures. 


MINIMUM SHRINKAGE 


When cooling from application temperature 

to room temperature 3797 and 3797-B show 
particularly low thermal shrinkage; the change 
in volume between 300°F and 77°F is 
approximately 112%. 


LOW TEMPERATURE FLEXIBILITY 


The minimum tendency of 3797 coatings toward 
embrittlement at low temperatures coupled with 
its relatively low shrinkage yield good resistance 
toward low temperature crazing. Properly 
applied 3797 coatings on wax impregnated 
paper tubes will withstand temperatures 

near —45° C without crazing. 


ELECTRICAL PROPERTIES 


Low power factor and dielectric constant of the 
3797 type waxes recommend their use on 
high frequency electrical components. 


electrical insulation headquarters 


a ee 


ANNOUNCES ITS mise aa 


HIGH hit POINT WAXES 


The assignment handed Mitchell-Rand researchers was tough 

. . to produce a high melting point wax for impregnating, 
potting or coating electrical components. . . that would resist 
moisture, provide electrical insulation and mechanical protec- 
tion... that would exhibit particularly good flexibility at sub- 
zero as well as high melting point temperatures. 


3797 APPLICATIONS & PROPERTIES 


Particularly recommended for: 


a — Plunge dip coating applications in which relatively thie 
semi-transparent coatings are required. 

b — Impregnations at atmospheric pressure when rapid 
penetration and minimum residual surface excess is sought. 
NN I she csiacsasscteirescccalensienicepencecsineaintabesnnaed 260/265 F 
Flash Point F 
Fire Point ......... 

Viscosity, Brookfield, “325 F 

Penetration, 77/100/5 

Power Factor, Rr ae I orcas cn ahescacpesirreacaeia asicdeesheoresll 0.003 max. 
ry a ae Wis GIO Siratcineccnniectrdnninddiecsnnsesorvevadiecannnenioeies 2.5 


3797-B APPLICATIONS & PROPERTIES 


Medium high viscosity and recommended for: 


a — Plunge dip coating units which demand a moderately 
heavy protective coating. 
b — Vacuum impregnations in which complete fill of internal 
voids as well as saturation of porous insulation is desired. 
(A data sheet for this application is available.) 
Melting Point (Drip) 260/270 F 
Cold Flow (M-R) 255/265 F 
Penetrations: 32/200/60 . 
77/100/5 
115/50/5 
OE ois sae caicaceinicpasecsacsavictintana dvieesipasicaaioae ofedsacingiseoqanpeaiaiaisbcsteniauneee Tan 
Application Temperature 
IE iss etiiccitsiisinsineabdinttasigicitdadaniiasnbeconimiaaensiiaal 0.94 
Flash Point ; 
Brookfield Viscosity 
208 cps Ave. 
180 cps Ave. 





A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS V/RNISHED TUBING, TAPE AN) CLOTS + INSULATING PAPERS 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION “APE AN) SPLICE + TRANSFORMER COM 


POUNDS * FIBERGLAS SATJRATED SLEEVING + 


ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 


TAPE « MICA PLATE, TAPE, PAPER, CLOTh, TUBING + FIBERGLAS BPAIDED SLEEVING + COTTON “APES, WEBBINGS AND 


SLEEVINGS + 'MPREGNATED VARNISH TUBING « 


INSULATING VARNISFES OF ALL TY°ES > EXTRUDED PLASTIC TUBING 



















FOR POWER 
CONTROL DESIGNS 




























Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
ing, shearing and similar ma- 
_ chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 
































































Hilliard Over-Running Clutch- 
es and Couplings are automatic 
in operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 
































































A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged _ construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 
























































* HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 
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for our illustrated brochure = 


WRITE TODAY for information. 











CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 


















106 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + « » UPTON - BRADEEN - JAMES, LTD. 
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Matching Fully Magnetic Circuit 


Breakers to the Application 
(Continued from page 119) 


required for starting inrush or ambient temperature 
conditions. A typical motor starting oscillogram for a 


1¥%-hp motor is shown in Fig. 2. Starting of a repul- 


sion-induction motor is shown in Fig. 3. 

Curve 2 is used where the circuit breaker rating is 
not matched to the motor rating. This curve was 
designed to be faster than a fuse on heavy overload 
or short circuit conditions, but to be slower on lower 
current values. Its characteristics would be applied 
where there is a mixed circuit consisting of motor, 
lights, etc., on the same line. 

In differentiating between Curves J and 2, a decision 
must be made as to what is to be protected—a piece of 
equipment or the circuit. Curve 7 is for equipment pro- 
tection and should be used in conjunction with a circuit 
breaker rating specifically matched to the equipment. 
Curve 2 characteristic applies to a circuit breaker for 
circuit protection where the breaker is rated to the 
thermal capacity of the wire. 

Since it is applied to circuit protection, Curve 2 is 
most widely used. It should also be used for tungsten 
lamps, even though the initial inrush is extremely large. 
As can be seen on the lamp load oscillogram, Fig. 4, the 
peak inrush exists for only a small fraction of a cycle 
and the load drops exponentially to the normal sinu- 
soidal pattern. 

Curve 3 of Fig. 1 is rather special in its application, 
yet it is important to manufacturers of certain types of 
equipment. Curve 3 allows large, flash inrushes of short 
duration ; however, from all other considerations it is a 
fast response curve. Development of this characteristic 
has been a great aid to electronic equipment where 
sensitive overload protection is necessary, but flash 
starting inrushes must be tolerated. Curve 3 finds 
particularly wide application in the protection of trans- 
formers and rectifiers. 

Previous to the development of selective response 
curves in fully magnetic circuit breakers, it was neces- 
sary for the designer to compromise overload against 
short circuit protection. Now, after deciding whether 
he needs circuit protection or equipment protection, 
he can select a breaker with a response curve that 
will give him protection against overloads and short 
circuits without regard to derating factors that might 
otherwise be associated with changes in ambient tem- 
perature, thermal mass and others. oo oO 


Combined Reprint on 
MOTOR PROTECTION 


HE preceding article completes a series in ELECTRICAL 
MANUFACTURING, starting in July 1950, dealing with 
various phases and solutions of the problem of protect- 
ing motors, controllers and branch circuits against pre- 
mature burnout. These articles include: 


What Is a 50 C Motor? G. P. Gibson, July 1950, page 
103. Fundamental interpretation of motor tempera- 
ture ratings in terms of “hottest spot” temperature for 
various classes of insulation, related to method of 
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SPECIAL ELECTRICAL PORCELAINS 
... for desiqu fleribdlity 


In addition to their well-known electrical 
properties, Special Electrical Porcelains 
today offer another advantage—they are 
readily available. Aware of the plentiful 
supply, design engineers are turning to 
Special Electrical Porcelains to be sure 
that their production lines won't bog down 
for want of a critical material. 

The variety of porcelain formulae great- 
ly increases flexibility in design for the 


electrical product engineer who specifies 


porcelain insulation. 
If you are faced with short production 


runs, it may pay you to investigate Spe- 


cial Electrical Porcelain. Tool and die 


costs for porcelain are relatively low, If 
you are compelled to switch production ie 
from one product to another, you may 
have greater flexibility with porcelain, 
Special Electrical Porcelétine are adapta- 
ble, dependable and available whenever 
you need them. t 


SPONSORED BY THESE MEMBERS OF THE 
DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. NEW JERSEY PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO NEW YORK AVE. AND PLUM ST., TRENTON 5, N. J. 


THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


1241 WEST FRONT STREET, FINDLAY, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. THE STAR PORCELAIN CO. 


P. O. BOX 272, MACOMB, ILL. 


71 MUIRHEAD AVE., TRENTON 9, N. J 


KNOX PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 


KNOXVILLE 1, TENN 1501 €. FIRST STREET, SANDUSKY, OHIO 
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Specify Arkwright Tracing 
Cloth, and you'll get clean, 
clear, “ghost-free’’ blueprints 
no matter how often you 
erase the drawing. 


You can re-ink razor-sharp 
lines on Arkwright Cloth 
without “feathering’”’ or 
“blobbing’’. More important, 
you can be sure that drawings 
will never become brittle, 
opaque or paper-frayed with age. 

They’re good reasons for 
you to remember: if your work 
is worth saving, put it on 
Arkwright Tracing Cloth. Want 
a sample? Write Arkwright 
Finishing Co., Industrial Trust 
Bldg., Providence, R. I. 
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measurement, enclosure ana service factors. 


Predicting Motor Temperature Curves, A. F. Puchstein, 
February 1950, page 113. Formula for calculating 
points on the load-temperature curve. 

Machine Tool Overload Control, December 1950, page 
111. Electronic wattmeter sensitive only to load cur- 
rent changes. 

Fuses vs Circuit Breakers, R. P. Ballou, February 1951, 
page 107. Motor protection requirements analyzed; 
selection chart for protective devices for various classes 
of service. 

Protective Controls for Low-Voltage Industrial Motors, 
G. W. Heumann, May 1951, page 80. Functions of 
circuit breakers and current-limiting fuses in protect- 
ing motor branch circuit and controllers. 

Effect of Voltage Spreads on Motors and Controls, J. R. 
Eleason, August 1951, page 98. In selecting motor 
and control components actual fluctuations rather than 
nominal voltages must be employed. 

Dual-Element Fuses for Motor Protection, J. C. Lebens, 
September 1951, page 98. Time-lag and current-lim- 
iting characteristics obtainable, and design procedure 
for selecting ratings. 

Thermal Overcurrent Relays for Motor Protection, Lynn 
Matthias, December 1951, page 114. How new designs 
with alterable tripping time more precisely match 
motor heating characteristics under all service condi- 
tions. 

The Case for Inherent Overheat Protection for Motors, 
F. P. Stearns, February 1952, page 92. Advantages 
of temperature-limiting instead of current-limiting 


devices as built-in elements for fractional and integral- 
hp motors. 


Matching Fully Magnetic Circuit Breakers to the Appli- 
cation, N. J. Schwartz, June 1952, page 118. Com- 
bining selective time delay on overload with instan- 
taneous trip on short circuit. 


Shortly after publication of this issue, all of the articles 
in the above list will be available in a combined reprint. 
Copies may be secured for $1.50 (plus 3 per cent sales 
tax for New York City delivered) on orders accompanied 
by remittance sent to 

J. A. Campbell 

Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York City 





For further information on this and other combined 
reprints available, see page 226 in this issue. 





Production Test 


for Ceramic Capacitors 
(Continued from page 141) 


The numbers on the rejection indicators correspond 
to the separate test circuits. When a unit is defective in 
one of the tests in the cycle, the reference sends a signal 
to the amplifier in the test chassis. The amplifier steps 
up the signal enough to actuate the solenoid which kicks 
out the indicator. 

The actual removal of a defective unit from test is 
manual. It was not considered practical to make this 
automatic since the number of rejected units is very 
small in relation to the number tested. At present re- 
jection is non-selective. That is, the only way in which 
the operator knows in which test in the cycle the unit 
failed is by a sense of timing. 

While this test is considered quite adequate for the 
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Durakool 
a dependable 














10 YEAR SWITCH 


Steel-clad with mercury to mercury con- 
7 ats 

tacts, the Durakool hydrogen filled switch 

is performing with sensational dependability. 














% Millions of contacts without a falter 
te Positive “Make and Break’ contact 
action 
% Withstands high temperatures 
%& No deterioration in storage 
te Seven new models—I! to 65 
amperes 
% Smaller in size, increased ca- 
pacity 



















gt Naty (if) 


MERCURY SWITCHES 


See Telephone Directory for Local Distributor 
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Durakool, Inc. Elkhart, Indiene 
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demands placed upon it at present (it can handle 1000 
units per hr) a number of improvements are contem- 
plated for future development. For one thing, test limits 
more exacting than the RTMA Standards are planned. 
Also a more efficient loading technique is being con- 
sidered to get the units into the contact clips. Finally, 
a selective ejection mechanism is being worked out 
which, it is hoped, will eject defective units into special 
bins which correspond with the particular test in which 
the unit failed. At the end of the test the good units 
would also be ejected into the proper bin. One feature 
of this system is the fact that it would supply one 
more check on the test chassis. Since the final ejection 
would be controlled by the timer, any break in the 
circuit that might be caused by a defective tube in 
the test chassis would prevent ejection. o0o0 


Feedback Control Systems Highlighted 
at Machine Tool Forum 
(Continued from page 132) 


On the basis that the heating effect of the load is 
proportional to the square of the current, a heating fac- 
tor curve, Fig. 13, has been worked up to determine 
average heating in a transformer with overloads of 
short duration. To compensate partly for momentary 
excess temperatures resulting from inrush currents, a 
small safety factor has been introduced that increases 
with the heating effect. This arbitrary factor increases 
from 1.004 at rated load to 1.1 at five times rated load 
and 1.4 at 10 times rated load. 
The equation for the weighting factor is 

Load . 


9. 


Load : 
1 + 0,004§ - 


Rated Load Rated Load 


This expression applies for loads above rated value; 
below rated value the weighting factor varies from 
0.33 at no load to 1.0 at full load, proportional to the 
square of the current. The factor 0.33 is on the high 
side since it corresponds to a no-load temperature rise 
equal to one-third rise at rated load. 

The weighting factor curve, Fig. 13, can be applied 
to any make of standard transformer in the normal 


Weighting Factor for Typical 
Transformer Loads _ 





Load 

Per Load’ weighting Product 
cent duration factor of cols 

Event load (sec) (Fig. 13) (b) x (c) 

ee ee 

Starter 1 closes 200 0.02 4.0 0.1 
30 5.0 0.4 2.0 
Solenoid & relay on 400 0.5 17.0 8.5 
150 14.0 24 29.4 
Solenoid off 70 5.0 0.65 3.2 
Starter 2 on, 1 off 500 0.03 28.0 0.8 
Relay off 90 100.0 0.86 86.0 
Starter 2 off 0 0.0 0.0 
Total 124.55 130.0 


Avg. weighting factor = 130/124.55 = 1.04. 
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with AUTO-LITE 


Plastics 


@ Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 

723 New Center Bldg., Detroit 2, Mich. « Bay City, Mich. 

Tune in “Suspense!’’...CBS Radio Mons....CBS Television Tues. 


PLASTICS « WIRE & CABLE « DIE CASTINGS « INDUSTRIAL THERMOMETERS — 
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The Finest 
ELECTRICAL 
CONNECTOR | 


j 
MONEY CAN 
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A 
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a SS 
MCINFLEX aswon 


YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +-275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


® Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts © Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils « Fungus Resistant ¢ Easy Assembly and Disassembly « 
Fewer Parts than any other Connector e No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 
AVIATION CORPORATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenve, Milwaukee, Wisconsin ®© 582 Market Street, San Francisco 4, California 
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range of control sizes. To use the chart, the weighting 
factor corresponding to the various magnitudes of each 
load is multiplied by load duration and the products 
added. Dividing the sum by the total load duration gives 
the average weighting factor as indicated in the tabu- 
lated example. 

The average weighting factor indicates approximately 
the ratio of average transformer temperature rise to 
its full-load steady-state temperature rise. In the ex- 
ample worked out in the table the factor 1.04 indicates 
an average rise of 57.2 C in a 55 C transformer. Inrush 
currents that exceed the transformer rating contribute 
to the average heating if they occur frequently enough 
or last an appreciable part of a second. The heating 
effect is negligible for starter-coil inrush currents, which 
last much less than 0.1 sec. 

The curves in Fig. 13 can also be used to determine 
the permissible on-time for intermittent loads. The 
reciprocal of the weighting factor is the fraction of time 
the load may be applied without producing excess aver- 
age temperature rise. This fraction must be further 
reduced as the length of the “on” periods increase over 
the periods permitting a 4 C rise. A 500 per cent load, 
for example, may be applied for 1/27.5 part of the time. 
The copper temperature rise will be 4 C in the first 
6 sec. 


Thermal Overload Relays 

Fundamental knowledge of the characteristics of 
thermal overload relays for motor protection is helpful 
in properly applying heater tables. In dealing with this 
problem, D. L. Pierce, Westinghouse Motor and Con- 
trol Division, began by discussing the effect of changing 
ambients. Heaters properly selected for motor protec- 
tion in the standard 40 C ambient will provide proper 
protection at any other temperature provided motor and 
relay ambient vary together and the trip temperature 
of the overload relay is near the maximum allowable 
motor temperature. Otherwise the curves will be too 
divergent. 

For 40 C open motors the National Electrical Code 
requires overload trip protection at a maximum of 125 
per cent of full-load motor current. To carry the load, 
heaters of somewhere near a minimum of 110 per cent 
of the rated full-load motor current must be used, re- 
sulting in about a 12 per cent range of motor current 
for one particular heater size, which corresponds rough- 
ly with the change in wire cross-section area for suc- 
cessive gage sizes. 

Enclosures affect the tripping time characteristics 
of uncompensated thermal overload relays. A change 
in ambient temperature alone shifts the whole curve 
by multiplying all the ordinates by a temperature factor. 
An enclosure containing heat generating apparatus mod- 
ifies the shape of the curve by superimposing the effect 
of simultaneous change of the air within the enclosure. 
Usually the heating time of the enclosure is much longer 
than that of the relay itself and consequently has the 
same effect as if a considerable mass were added to 
the relay. 

With relays designed for tripping temperatures near 
to the maximum allowable motor temperature, the re- 
sult is approximately 34 per cent change in basic trip 
current for each degree change of ambient temperature. 
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EXCELLENT THERMAL 
ENDURANCE of Zircon Porcelain, containing TAM products, 
is an important advantage in ceramic insulators used in 
electronic systems. In addition, it is up to 50% stronger than other 
porcelain-type materials, has good electrical characteristics 
at normal and elevated temperatures and shows low electrical 
loss. Let us send you detailed information applicable to your 
requirements. Write our New York City office. 


*TAM is a registered trademark. 
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TAM 
PRODUCTS 


Registered U.S. Pat. Off 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, W. Y. 
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Fig. 14—Comparison of tripping time characteristics of 
j heaters of thermal overload relay open and enclosed in 
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FIRST CHOICI ~— If a relay is applied in an enclosure with an air tem- 
ONE UNI engineers everywhere, MIL- ia ° , , aI 
NE UNIT WAUKEE “Fire-tested” Resis- perature rise of 15 C at the ov erload level, there will 
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resistor — wert ICING re > ile i 
protects me ¢Ver-increasing range of equip per cent. To compensate, the heater should be one size 
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irene ee overload as el or cement coatings, in larger. If the relay is applied in very small enclosures, 
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2 tails — TODA ! Write, wire or phone for quo- ge ’ aks : ‘ F 
wo eS 4 tations — samples. is necessary to jump two heater sizes. 
7} ; 1S 2 eff ipping time 
MIL Wat U K EE R E SISTOR CO. Fig. 14 shows the effect on the tripping time of 


706 W. VIRGINIA AVENUE * MILWAUKEE 4, WISCONSIN applying the same relay open and in a size 1 starter 
enclosure, while Fig. 15 shows a comparison between the 
same relay enclosed in a size 2 starter tripping from 

| a cold start and tripping from a hot start. The effect 

| on tripping from a cold start at 25 C ambient is also 
indicated. 

Where motors are driving inertia loads, often a stand- 

ard relay and heater does not have sufficient tripping 

time to allow the load to come up to speed. One simple 

way of obtaining longer tripping time is to use saturating 

inductive shunts or saturating current transformers. 

The former is a small iron core reactor connected in 

parallel with the heater. At heater rating the potential 
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Hot start, 40°C arnbient 
(Preheated at motor rating and 
rormal voltage or starter co/l) 


Do The Job RIGHT HERE !/ | eal oaaineh saad 


Abbott Bearing Balls used on engine governor shafts, 
are a vital part of Portable Electric Generators used 
by Industry and the Armed Forces. 


Every Abbott Ball — DEEP HARDENED with a 
mirrorlike, glass hard finish — is shock 
resistant and performs efficiently 
under high load factors. Use 
Abbott... the all round ball. 


Have you sent for your copy 
of the Abbott Catalog-Manual? 
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ABBOTT BALL COMPANY | Fig. 15—Effect of hot and cold starts on heater tripping 
ailroad Place, Hartford 10, Conn. | time when same relay as in Fig. 14 is enclosed in size 2 
: starter enclosure. 
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For visual signals, for controlled distribution of light, for colored 
floodlighting effects, for intense concentration of light in beams or 
for uniform coverage of limited areas, Kopp lenses, color filters or 
roundels give the control and modification desired. Whether it be a 
traffic signal lens designed to concentrate the beam in the area 
where it is most easily perceived by motorists, or an indicator 
light to warn a housewife that one of her appliances is in operation 

-Kopp engineers can develop the most effective design, and Kopp 
craftsmen produce parts that are accurately made and dependably 
uniform in color, dimensions and transmission value. 

Our well-staffed, modernly-equipped laboratory is prepared to 
study your requirements and develop designs that will meet your 


most exacting specifications. 


KOPP GLASS, Inc. 


SWISSVALE, PA. 
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Send for a Sterling 
—, today — a 
complete line of 
meters for the elec- 
tronic and automo- 
tive field. 
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SMALLER 


THAN FORMER MODELS 


Typical of Sterling’s ability to 
produce just the right meter for 


your needs at mod- 
erate cost is this new 
small unit for A-C or 
D-C service. Available 
in ranges of 1 to 50 V, 
1 to 30 amp, and 10 
to 1,000 milliamperes 
—with high readability 
and accuracy. In dull, 
black, wrinkle or nic- 
kle finishes. Write to- 
day for complete facts. 


STERLING 


MANUFACTURING COMPANY 


9202 DETROIT AVE. 
CLEVELAND, OHIO 
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Fig. 16—Modification of heater tripping characteristics 
by use of inductive shunt (enclosed relay, 40 C ambient, 
cold start). 


drop across the heater is below the saturation voltage 
of the reactor so that only a very small current is 
diverted. At high overcurrents, the reactor saturates 
and a large percentage of the current is shunted, corre- 
spondingly increasing the relay tripping time. The de- 
sign is such that at 600 per cent line current the heater 
current in enclosures will be between the limits of 350 
and 475 per cent. Fig. 16 shows the effect of a shunt 
reactor on heater current. 


Group Fusing of Motors 


At a session sponsored by the Electrical Committee 
of the National Machine Tool Builders’ Association, a 
challenge was thrown out to both machine tools builders 
and users to settle the problem of group fusing of multi- 
motored machine tools. E. E. Opel, electrical engineer, 
National Automatic Tool Company, Inc., in reviewing 
the work done on this problem, indicated that a study 
had been initiated by the NMTBA some six years ago, 
but never brought to a conclusion, Tests on both fuses 
and circuit breakers were made for the Electrical Com- 
mittee by Westinghouse and General Electric. Within 
the last year the major automotive producers have been 
making studies of the same problem and recently called 
in the Electrical Committee of the NMTBA to work 
with them. 

After talking with plant engineers at several auto- 
motive plants (Ford and Chrysler) some tentative con- 
clusions were reached by the Electrical Committee as 
the basis for further study. These were listed by Mr. 
Opel as follows: 

1. Assume circuit breakers and fuses equal in effec- 

tiveness for short-circuited protection. 

. Base short-circuited protection on conductor size 
rather than on motor horsepower. 

3. Consider using No. 12 conductors with size 1 
starters, since the current capacity is about equal. 

4. Consider limiting branch-circuit short-circuit pro- 
tection to 100 amp. (Time-lag fuses or circuit 
breakers. ) 

5. Consider the necessity for control operation pro- 
tection against failure of some of the fuses. 
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Design it with Vitron 


TO REDUCE INSULATION FAILURES 


More and more plant engineers have learned that pro- 
tecting equipment with VITRON reduces insulation failures. 
VITRON Insulating Materials are made to do the job in 
motors, generators, relays, coils, cables and other elec- 
trical apparatus because of their: 

HEAT RESISTANCE: withstand 
temperatures up to 1000° F.— 


far beyond any known impreg- 
nating compound. 


LOW SPACE FACTOR: overall 


MOISTURE RESISTANCE: VITRON 
Glass Fibers do not absorb mois- 
ture; they do not shrink or swell 
in dry or humid conditions. 


CONSISTENT UNIFORMITY: com- 


( 


Seek 


strength of VITRON glass fibers 
plus high insulating value permit 
use of thinner insulations with 
safety, substantially reducing the 


bining modern electronic heating 
and extrusion in an exclusive 
process, Glass Fibers Inc. brings 
you fibers noted for consistent 


Virus size of many electrical units. 
; Leading suppliers can furnish VITRON-based Electrical 

7 Insulating Materials in a wide variety, ready to go into 

your product. Write us about your insulating problem, 

and our customer service department will tell you where 

the material you need is readily available. Address 

1810 Madison Avenue, Toledo 2, Ohio. i camiuaeas 


GLASS FIBERS Inc. 


Makers of glass fiber products by the ELECTRONIC-EXTRUSION process, developed, patented and used exclusively by Glass Fibers Inc. 


uniformity and quality. 

a 
ELECTRICAL 
INSULATING 
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YOU WON’T GO WRONG 
with a 


ta-Warm 


electrically heated 


COMPOUND MELTER 


There’s a size and type of compound melter, 
with accessories to suit, for almost every produc- 
tion and laboratory requirement. The Sta-Warm 
“standard” line of pots, kettles and tanks fits 
90% of your production requirements. Sta-Warm 
“engineered” pots, kettles and tanks are offered 
to fill the unusual requirement. These heaters 
are designed especially for you. 

Are you aware of all that Sta-Warm offers you 
in compound and soft metal melters today? In- 
quire, outlining your problem. A reply by early 
mail, with specific suggestions based on many years 
of compound heating experience, will come back 
to you. 


Why not investigate Sta-Warm today? 


StaWarm ELECTRIC CO. 


565 N. CHESTNUT ST., RAVENNA, OHIO 

































































































































For the Right Voltage 
in the Right Place 

































TRANSFORMERS 


Ferranti Transformers are manufactured in a wide range of 
styles and sizes to meet your control and power problems... 
carefully engineered and painstakingly produced for sound 
and dependable operation. Submit your requirements for our 
engineering service and prompt quotations. 


FERRANTI ELECTRIC, INC. 
30 Rockefeller Plaza © New York 20, N. Y. 
NORMAL OR HIGH REACTANCE TYPES 









































6. As a separate problem consider the relative merits 
of fuses, Fusetrons and circuit breakers. 


In connection with item 2, Mr. Opel noted that a 
14-gage circuit with a size 1 starter will develop about 
the same short circuit regardless of whether it supplies 
a 5-hp or a %4-hp motor. He recommended either 12- 
gage wire which has a rated capacity of 20 amp or 
10-gage of 24-amp capacity as compared with the 25- 
amp rating of a size | starter. 

Mr. Opel believes the solution to the problem of 
group fusing is to divide the load into power blocks, 
individually protected by suitable fuses or circuit break- 
ers. The question is how big the power block and what 
fuse rating to use. Present practice varies widely. Some 
builders fuse at 30 amp, some at 60 or 100 amp; some 
provide no short-circuit protection, leaving it up to the 
user. The problem is not simple: much depends upon 
the size of the largest motor in each block and the 
conductor size. Two examples were cited: 


50-hp power block 


Motor sizes, % to 25 hp 
Fuse size, 63 amp 

for 50 hp 
Conductor capacity, 

76 amp for No. 2 


100-hp power block 


Motor sizes, 15 to 50 hp 
Fuse size, 123 amp 
for 100 hp 
Conductor capacity, 
130 amp for No. 000 


In general, Mr. Opel recommended use of 50-hp 
power blocks. But whatever is selected will involve 
calculated risks. In this connection the history of the 
NEC fusing of No. 14 house wire was reviewed. Before 
1913, a 6-amp fuse was required—ultra conservative. 
In 1913 the NEC changed to 10 amp and in 1922 to 15 
amp. A calculated risk was taken to avoid too much 
fuse trouble. Machine tool users are faced with a similar 
problem. 

Mr. Opel concluded that the final decision on group 
fusing or sizes of power blocks will not be made by the 
NMTBA but by the tool users and the code authorities. 
He considered that plant maintenance men were in the 
best position to collect factual data on short circuits. 
The machine tool builders seldom encounter “shorts” 
during trial runs prior to shipment of new equipment. 
Field data are good but slow to accumulate. A reor- 
ganization of the personnel of Article 670 Committee 
should include tool users, tool builders, code authorities, 
circuit breaker manufacturers and fuse makers. The 
real need is for facts that will override fixed prejudices, 
( pel concluded. ooo 


What Price Accuracy in 


Instrument and Servo Systems? 
(Continued from page 111) 


runout tolerances on shafts, bearings and flanges must 
all be held to the order of 0.0001 in. Most of the resolvers 
available at present have been developed for some 
military application. Hence these units are capable of 
operating under severe extremes of environmental con- 
ditions. (Continued on page 322) 
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© Capable of Withstanding 250° Centigrade 
© Uneffected by all Known Chemicals 
© Excellent Flexibility and Abrasion Resistance 


* DuPont trademark for Polytetrafluoroethylene Wire 


WARREN WIRE COMPANY 


POWNAL, VERMONT 


All of our boxes and crates are specially designed for YOUR 
product—in order to give it maximum protection with economy 
of weight and space. There is no attempt to fit your product into 
“standard” sizes of shipping containers. 


The SUPERSTRONG laboratory — certified by the National Safe 
Transit Committee —is for both design and testing. Here a 
competent staff of shipping engineers works with the most 
modern equipment in order that SUPERSTRONG containers may 
be properly developed and designed. 


We shall be happy at any time to discuss your shipping needs, 
and to place our facilities at your disposal. There is no cost or 
obligation for this service. 


RATHBORNE, HAIR and RIDGWAY BOX CO. 
1440 WEST list PLACE + CHICAGO 8, ILLINOIS 
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ELECTRIC 
HOISTS 


get Dependable Power 





Over a period of years Doerr 
4 Motors have been the reliable 
# power source for Harnischfeger 
@  Corporation’s well known Zip- 
Lift electric hoist—an outstand- 
ing materials handling tool that 


increases production, and saves time and labor in industries 


Doerr Motors are used as standard equipment by many 
of the foremost machinery manufacturers. The advantages 
of using these motors deserve your investigation. 


If you have 
a particular motor problem 


please let us hear from you. 


Electric Motors 
from 1/30 to 5 
hp. Standard, or 
Designed to Your 
Specifications. 


Before leaving this discussion of reasons for the high 
cost of precision units a short review of the induction 
generator will be made. These units are widely used 
both in computing and in servo systems. Since the out- 
put voltage is proportional to the angular velocity of the 
shaft, it represents the first derivative of the function 
indicated by the shaft position. When these generators 
are used to provide damping voltages in servo systems 
the requirements are not overly severe. In computing 
systems, however, where the generator output voltage 
is matched against a function voltage in order to inte- 
grate the function, the tolerances on voltage linearity, 
residual voltages, phase shift, etc., become every bit as 
severe as those imposed on an electrical resolver of like 
accuracy. Some idea of the involved procedures and 
high costs connected with the production of these gen- 
erators may be gained by considering that one manufac- 
turer applies 32 man-hours on the technician level to 
the testing and standardizing of each small integrating 
type generator. 


What To Buy? 


Fortunately the prospective industrial user rarely has 
to face the severe operational requirements for which 
these units primarily have been developed. The designer 
of a new control or computing system for industrial use 
can govern to a great extent the cost of the components 
by a suitable choice of system accuracy, speed and ac- 
celeration. This is in direct contrast to the situations 
encountered, for example, in gun fire control systems 
where the problems presented to the system are beyond 
the control of the designer. 

Before establishing the properties of a system it would 
be well for the designer to review carefully the various 
manufacturers’ literature on available components since 
the performance of the system cannot exceed the limita- 
tions imposed by the properties of individual compo- 
nents. As in every other system there is an economic 
crossover point between the cost and performance curves 
which should not be passed. 

For each component in a system the designer should 





Reversibility and low-inertia are requirements for in- 
strument motors such as this Brown two-phase balanc- 
ing motor. Field power is 4 watts for the phase-shifted 
field so that motor can be operated off an electronic 
amplifier. Gear reduction is used for positioners. 
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! its epic flight in 1935, Fansteel had been known 
| for more than 11 years as a supplier of depend- 


able rectifiers. Every year, more and more man- 


ufacturers express their preference, not only for 


Fansteel Selenium Rectifiers, but for the friendly, _ 
helpful ; i  atile aliind Dependable Rectifiers 
elpful engineering service that goes with them. Since 1924 


22204 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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“Just tell them they 


CANT AFFORD TO USE 
ANYTHING ELSE . 


That’s Joe Gibbons speaking. We were talking about how 
to make people realize what a terrific thing this new 


JELLIFF ALLOY 1000 RESISTANCE WIRE 


really is, and that’s the way he summed it up. And even 
when you make allowances for a salesman’s natural en- 
thusiasm, he’s pretty near right. Just look at some of the 
important data: 



















Resistivity 1000 obms/cmf— 

Tensile strength 165,000 
psi— 

TC of Resistance 20 ppm— 

Coefficient of Expansion 13.9 
ppm— 

Corrosion Resistance equal 
to the best nickel-chro- 
miums— 
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See what we mean? For the whole 
story, write for Bulletin 25. 
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@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cleth. It is good for 
ink as well. 
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SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 






Subminiature Electric Indicator permanent-magnet d-c 
motor in die cast frame 15s in. in diam and weighing 
about 201% oz. Operates on 12 to 115 volts. 


make up a specification outlining its requirements. Cer- 
tain of these are “must” requirements. These are the 
essential performance and design characteristics without 
which the component cannot be expected to fulfill its 
function in the system. Following these should be listed 
the desirable features on which some compromise can be 
made if necessary. The preparation of such specifications 
serves the designer in several ways, of which the prin- 
cipal one is to establish in his own mind the relative 
values of the desired characteristics. Such specifications 
also prove to be extremely useful when dealing with 
component suppliers. They indicate to the designer the 
relative worth of the components in the system under 
consideration and aid in judging the merits of compo- 
nents proposed or supplied by component manufacturers. 

The designer is presently fortunate in having avail- 
able a larger variety of suitable components than hereto- 
fore but it is necessary to use considerable judgment in 
making a choice lest cost or other, factors outweigh the 
utility of the component. 1OU 


For a complete list of articles previously published 
in this continuing editorial program in ELECTRICAL 
MANUFACTURING on fundamental and application data 
on servo systems as control elements, see the bibliog- 
raphy of 46 annotated references published in May 
1952, page 302. Note that 12 of these articles are in- 
cluded in the combined reprint on Servomechanism 
Designs described in “Feature Article Reprints” de- 
partment in this issue on page 240. 


Magnetic Core Materials 
for Small Power Transformers 
(Continued from page 138) 









The foregoing considerations serve as guides in the 
evaluation and selection of magnetic materials and 
lamination thicknesses. The guides must be used with 
understanding. For example, if hysteresis loss predomi- 
nates for a given lamination at a given frequency, 
there is little to be gained by reducing the thickness of 
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CLEVELITE™ ana 
COSMALITE* 


PHENOLIC TUBING... 


of every type for almost 


EVERY APPLICATION 


are Preferred because of their 
Proven Performance and Low Cost! 





In Radio and Television their use is almost uni- 
versal. They have high insulation resistance and low 
moisture absorption. Their low dielectric loss is 
suitable for ultra high frequency applications. 


In Electric Motors for armature shaft spacers, 
insulators, brush holders, and many similar force-fit 
applications requiring easy machining, Clevelite 
and Cosmalite are particularly suitable. 





In Relays, Controls, Selenium Rectifiers, the 
various grades of Clevelite Phenolic Tubing have 
special properties that guarantee complete satis- 
faction. 





In Transformers, X-Ray and Diathermy Equip- 
ment, Clevelite and Cosmalite tubing in various 
grades . . . rectangular and other shapes, supply 
the exact needs of the engineer. 


TEN GRADES — TIME TESTED 
Immediately available at Low Cost 
Why Pay More? 

For the best . . . call Cleveland! 
TELL US YOUR NEEDS! 


*Reg. U. S. Pat. Off. 


WeCLEVELAND CONTAINERG!® 


201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES ot Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J. : 
ABRASIVE DIVISION at Cleveland, Ohio : 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
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Tips on Cutting Costs 
in Ordering Fasteners 


You can avoid unnecessary delays and costly mis- 
understandings by checking the following points 
when inquiring about or ordering fasteners. 


ae 


Specify all allowable tolerances 
—indicate whether all PLUS, all 
MINUS, or PLUS and MINUS. 





Submit sketch if possible (may 
be rough as long as dimensions 
are clearly shown). 


















Submit samples if possible. 


Specify as liberal tolerances as 
intended use will permit. (Close 
tolerances increase costs.) 


If any special allowance is to 
be made for subsequent plating 
the thickness of plate should be 
specified. 













Where square shoulders are to 
be subsequently staked over, 
this fact should be so stated. 







Don’t specify dimensions in 
decimals when fractional di- 
mensions are sufficient. 


Don’t specify lengths in units 
finer than necessary. 






EIGHTHS 


of this chart are available on 
REPRINTS request for use in drafting and 


purchasing departments. 
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the lamination to reduce the eddy-current loss. It is 
important to note also the tendency of magnetic mate- 
rials in thin gages to have greater hysteresis loss and 
lower permeability than the same material in thicker 
gages. (4) Instances have been quoted in which a 
reduction of lamination thickness has resulted in an ap- 
preciably higher total loss. (5) 

Other factors which militate against the use of thin- 
gage materials are the higher costs of production at the 
mill, and the tendency to higher costs of manufacture 
of finished cores due to greater difficulties in processing 
and handling. Also, as the gage is reduced, the space oc- 
cupied by the interlaminar insulation tends to become a 
greater part of the gross core section, thus tending to 
make the core larger for the same net section of mag- 
netic material. 


Effect of Joints 


In stacked cores, tests indicate the best performance is 
obtained when the laminations are interleaved to a high 
degree. The fewer the laminations in a group, the better 
the core performance. One, or at the most two, lamina- 
tions per group gives best performance. This is true 
for both oriented and nonoriented materials as evi- 
denced by the data in Figs. 5 and 6, respectively. 

All the available evidence indicates that the detri- 
mental effect of the joints in a stacked core will be great- 
est for the more highly permeable materials. It is also 
indicated that the space between laminations is detri- 
mental to joint performance. For that reason, burrs, 
waviness in the material, and excessive thickness of 
lamination insulation should be avoided. 

Two design measures have been suggested for im- 
proving the performance of a joint in an interleaved 
core. The amount of overlap in the laminations bridging 
the series gaps should be as large as possible, and the 
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Fig. 7—Core loss and exciting volt-amperes versus flux 
density at 60 cps and various temperatures (range indi- 
cated) for a 0.014-in., oriented C-type wound core. 





ELECTRICAL MANUFACTURING 


20 STANDARD 
LOW-COST TYPES 


for instruments, radios, appliances, 


toys and other uses 


SP ST SP DT 3-POSITION DP 
SP DT with spring return 


4-POSITION SP 
DP OT 4P DT 
DP ST with spring return SP DT PLUNGER TYPE 
DP DT wn with spring return 
ith spri a DP DT PLUNGER TYPE 
ioe no indent with latch 


TP DT 
with spring return 4P DT 


Midget with indent 4-GANG SP DT 


3-AMP. SP ST 
3-POSITION SLIDE PUSH TYPE 
Triple-pole Double-pole momentary contact 3-AMP. SP DT 


Prd Write Jor Catalog REC-8 


Electronic Components Division 
STACKPOLE CARBON CO., St. Marys, Pa. 


wo 


FIXED RESISTORS VARIABLE RESISTORS IRON CORES 
CERAMAG* FERRITE CORES LINE & SLIDE SWITCHES 
CHOKE FORMS ' GA CAPACITORS 


JUNE 1952 


























































































































\ = for DEPENDABLE... 


—\ Laminated Solenoids by 







Dormeyer Solenoids are made to your 
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butting laminations should be sheared at an angle other 
than 90 deg. 

The two butt joints in the magnetic path of the Type 
C core introduce little, if any, additional loss according 
to the tests made. The loss characteristics of the as- 
sembled core were compared with the Epstein loss data 
for the best available grade of oriented material in 
forming this conclusion, On the other hand, a core con- 
figuration with a single butt joint in the magnetic path 
showed an appreciable increase in loss, as compared 
with the uncut core and Epstein sample tests as shown 
in Fig. 3. The joint appeared to be in good condition, 
and, assuming the core had been properly treated, it is 
concluded that springing the core apart for insertion of 
the coil introduced strains which affected the core per- 
formance. 

The butt joints in these wound cores increase the ex- 
citing current. The increase cannot be entirely elimi- 
nated even by careful preparation of the joint surfaces. 

A reference has been quoted (2) which shows the 
effect of joints in stacked and formed cores of oriented 
material in large power sizes. Best performance was ob- 
tained with a formed core having a single overlapping 
joint in the magnetic path. Next best was a stacked core 
of I-plates with mitred joints. Poorest of the three was 
a stacked core of I-plates with maximum overlap. 


Effect of Temperature 


Temperature studies made on this project were de- 
signed to determine the temperature stability of the mag- 
netic properties of the core materials and structures, All 
of the tests were of relatively short duration, and when 
the cores had returned to room temperature, it was 
verified that their properties at that temperature were 
the same as before. Aging, or the change of magnetic 
properties of a material with time and temperature, was 
not a factor in these tests. 

The effect of temperature on core materials in com- 
plete core structures was studied. The core materials 
were: 


1. AISI Type M19 in an EI core using 25-mil lami- 


nations. 
2. 48-per cent nickel alloy in an EI core using 14-mil 
laminations. 


3. Hipersil in a Type C core using 14-mil material. 

A summary of the results for the EI core of AISI 
Type M19 material shows that, at 60 cps, for operating- 
temperature ranges from —67 C to 300 C: 

1. The saturation density and the permeability at high 

flux densities are not greatly affected. 

2. The losses, as compared with room-temperature 

losses, vary from 4 per cent greater at —07 C to 
15 per cent less at 300 C. 

The results of temperature tests on Hipersil Type C 
cores and on EI cores of 49- per cent nickel-alloy mate- 
rial at 60 cps can be seen in_ Figs. 7 and 8, respectively. 
Figs. 9 and 10 show similar test re site for a frequency 
of 400 cps. It was found that the properties of the Type 
C core over the temperature range 20 C to 300 C were 
affected as follows : 

1. The losses were reduced approximately 20 per cent. 

2. The exciting current increased 2 to 13 per cent. 
These results are for 60 cps and hold at 10 and 15 
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kilogausses. At 400 cps, the results were quite similar. 

The variations in losses and exciting current for the 
48-per cent nickel-alloy core were much greater. At 60 
cps and 10 kilogausses, the exciting current for this core 
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Fig. 8—Core loss and exciting volt-amperes versus flux 
density at 60 cps and various temperatures for a core made 
of 0.014-in. EI-87 laminations stacked 2 x 2, 48 per cent 


Ni alloy. 


was 69 per cent greater at 200 C and 136 per cent 
greater at 300 C, as compared with values at room tem- 
perature. Losses, under the same conditions, were 63 per 
cent and 49 per cent of room temperature values. 

From these tests, it is concluded that the silicon steels, 
both oriented and nonoriented, can be operated over the 
temperature range —67 C to 300 C without altering 
their characteristics seriously in an unfavorable direc- 
tion. The possibility of aging of the oriented material, 
as suggested by Manning, (6) has not been considered 
here. No tests were made above 16 kilogausses. The 
possibility of large increases of exciting current with 
small decreases of saturation flux density (due to tem- 
perature increase) when operating the oriented mate- 
rial above the sharp knee of the magnetization curve 
has not been considered. 

In the case of the nickel-alloy cores, high-temperature 
applications in which the exciting current is critical will 
require operation at lower flux densities. The increase 
of permeability with temperature at low flux densities 
is not of great interest in power-transformer design. 

It was observed that the increase in excitation volt- 
amperes with temperature for the nickel alloy was less 
at high frequencies. This effect has been assigned to a 
redistribution of the flux in the laminations due to the 
increase in resistivity and the decrease in d-c permea- 
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Fig. 9—Core loss and exciting volt-amperes versus flux 
density at 400 cps and various temperatures (range indi- 
cated) for a 0.014 in. oriented C-type wound core. 





bility as the temperature increases. Theory shows that 
such relationships should increase the effective per- 
meability because of the greater depth of penetration. 

The overall decrease in core loss with an increase in 
temperature can be attributed in part to the decrease in 
the hysteresis loss according to Spooner. The increase 
in resistivity with temperature will bring about a reduc- 
tion in the eddy-current component of core loss. 





@ Selenium rectifiers for use in modern magnetic amplifiers, Effect of Clamping 


must have special rectifier characteristics in order to achieve i 
the -maximum results when used with the newer grain oriented Transformer core clamps might attect the core per- 
sis sxe la formance in a variety of ways. It is conceivable, for ex- 
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unusual applications. Such units are frequently smaller in size or if not clamped with uniform pressure, the separations 
and therefore may cost less than the standard line due to the ° ° . “ 
EER SA Re Oe RRR that might occur between laminations would affect ad- 


versely the excitation characteristics of the core. In many 

clamping designs, a portion of the core flux may be 

linked by a metallic conducting path through the clamp- 

ing structure. This condition is equivalent to a loaded 

secondary winding, and the load is reflected into the ex- 
citing winding. Careful insulation of the bolts and 
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clamps helps to prevent this undesirable loading of the 
exciting winding. 

The design of the clamps for cores of highly strain- 
sensitive magnetic material might influence the core 
properties. No data on this effect have been obtained. 

A brief discussion of the effect of core- clamping pres- 
sure was given by Glazier and Parton (7) in an article 

















Ss “~, MAGNETIC CONTROLLERS dealing with the incremental properties of stacked cores. 
: : - ore is anes In their study, special care was taken to obtain uniform 

y € VOLTAGE & SPEED REGULATORS pressure over the lamination surface. The clamping bolts 
uu.’ SWITCHBOARDS were external to the core structure. They found that 
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the clamping pressure had very little effect on the in- 
cremental permeability and the core losses with com- 
bined a-c and d-c excitation. 

Skobel (8), in his study of the position of mounting 
holes, found that the location of bolt holes passing 
through the laminations and their insulation made little 
difference as long as nonmetallic brackets were used. 
When metallic brackets or end bells were used, it was 
found that very large increases in loss and exciting 
current took place. Skobel is not clear on whether or not 
the bolts were insulated when used with the metallic 
clamps. It is presumed that they were not. The ratio of 
the increased loss to the loss with nonmetallic brackets 
averaged 2.94 to 1 for iron brackets and 5.75 to 1 for 
brass or copper brackets. The exciting-current increase 
under the same conditions is in the ratio 1.41 to 1 for 
iron brackets and 2.42 to 1 for brass or copper brackets. 
Considerable reductions in these ratios were accom- 
plished by moving the bolt holes further in the direction 
of the outer corners of the laminations. 

Preliminary studies of the effects of clamping pres- 
sures were made under this contract. Insulated bolts 
were used in the study, and the increase in pressure was 
measured by means of a torque wrench applied to the 
bolts. No large increases in loss or exciting current were 
observed. The results of the study were not considered 
conclusive. A more recent study on the effect of clamps 
and bolt-hole position has been made using the rules 
for statistical design of experiments. 

Briefly, this study was concerned with the location of 
bolt holes in EI laminations of AISI Type M19 mate- 
rial and the effect of insulated and noninsulated bolts 
and mounting brackets on core performance. Some of the 
laminations had conventional or centered holes, while 
in others the holes were moved outward toward the 
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Fig. 10—Core loss and exciting volt-amperes versus flux 
density at 400 cps and various temperatures for a core 
made of 0.014-in. EI-87 laminations, 48 per cent Ni alloy. 
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corner of the lamination (RTMA—recommended hole 
position ). 

The superiority of the RTMA location of bolt holes 
was demonstrated in this study when non-insulated bolts 
were used to assemble the core. However, where in- 
sulated bolts were used, the effect of the hole location on 
core loss and excitation current was found to be less 
than unavoidable random variations in the material 
and cores. It is concluded from these tests that, if low 
core loss is desired, in every case it is desirable to in- 
sulate the bolts. If the bolts are insulated, the position 
of the bolt holes makes but little difference. 

It should be pointed out that these conclusions are 
based on one particular sheet stock lot of AISI Type 
M19 material. One should not apply them without cau- 
tion to any other material—except insofar as the effects 
are independent of the materials. cad 
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A New Form of Mica Insulation en 
furn 


(Continued from page 143) 





is no tendency for the material to be displaced by high 
pressures. It has a tensile strength of about 1000 psi 
and dielectric strength of about 400 volts per mil. Be- 
cause of its structure it only varies by 10 per cent from 
the nominal thickness. 

(Continued on page 338) 
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Hoskins Chromel-Alumelther- 
mocouple alloys accurate- 
ly register exhaust temper- 
atures of jet aircraft engines. 


Heating elements made of 
Hoskins Chromel give long life 
service in industrial electric 
furnaces, home appliances. 


Hot stuff for hot jobs! Hoskins 
Alloy 502 is widely used by 
industry for many heat resist- 
ant mechanical applications. 


You're looking in on a life-saving operation . . . 
one that’s being performed on an engine valve. 
Not an ordinary valve for an ordinary engine. 
But a valve destined for long, hard service in 
an aircraft, tank, or heavy-duty truck engine. 
A valve that must be made to stand up under 
extremely severe operating conditions . . . high 
temperatures, for long periods of time, plus 
the destructive corrosive action of hot exhaust 
gases. 


And what’s responsible for long valve life under 
such gruelling conditions? Nothing less than 
Hoskins Alloy 717 a closely controlled 
nickel-chromium composition developed espe- 
cially for just such tough and vital service. It’s 
highly resistant to heat . . . immune to the corro- 
sive atmospheres created by combustion of high 
octane fuels. What’s more, it’s readily applied 





by fusion to form a non-porous protective 
facing over the basic valve forging. 


But 717 is only one of several specialized 
nickel-chromium alloys developed and pro- 
duced by Hoskins. Among the others: Alloy 
502 . . . known throughout industry for its 
dependability on a wide range of heat resistant 
mechanical applications. The Chromel-Alumel 
thermocouple alloys ... unconditionally guar- 
anteed to register true temperature—E.M.F. 
values within specified close limits. Spark plug 
electrode alloys which have become universally 
accepted standards of quality and durability. 
And, of course, there’s Hoskins CHROMEL 

. the original nickel-chromium resistance 
alloy used as heating elements and cold resistors 
in countless different products. 


MANUFACTURING COMPANY 
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FOR YOUR PANEL 


A WOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
—“built-in.” 
RUGGED 
DEPENDABLE 
LOW IN COST 


SD. ctumtccameneine 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 
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Thermoplastic Insulations to 
Match Your Operating Require- 
ments for 60°, 80°, 90° and 
105° centigrade. 


Na 
Plastics 


Corporation 


Commercial & Foster Streets, Worcester, Mass. 


nufacturers of Thermoplastic Insulated Wire, Cables and 
PTE Me Cun et ME uum ee Ce 





Mica Mat may be used as a raw material for making 
insulating products. Treatment with resinous binders 
improves its dielectric strength, tensile strength, water 
resistance and flexibility. Combinations with other sheet 
materials yield insulating materials to fit any require- 
ment. It has been blended with asphalt, synthetic and 
silicone binders, and with paper, cloth and glass-cloth 
backings, to produce insulating tapes with a wide range 
of properties and applications. These tapes are character- 
ized by uniformity of thickness and even distribution of 
binder. The insulating layer (in contrast with conven- 
tional mica tape) is continuous. The high tensile strength 
and freedom from springiness permits easy and tight 
application to small as well as large conductors. There 
are no hard, thick spots to cause irregular insulating 
wall thickness. 

The designer of electrical equipment not only wants 
uniformity and ease of assembly for his insulation, but 
above all reliability. Years of successful use of mica 
products have proved their dependability. Will Mica 


Hydraulic press 


Fig. 4—A wedge test arrangement for mica slippage. 





Mat be equally dependable? Do its properties depend 
upon the binder used? Will it fall out of the slots as 
a fine powder? What will happen when it gets wet? 
Will heat and pressure cause it to squeeze out and 
allow the conductors to touch? The engineer must know 
the answer to the above questions before using this new 
material. To find these answers, the following tests 
were undertaken: 

Simulated armature coils were made with two con- 
ductors approximately *4¢ in. x 3¢ in. x 8 in. (Fig. 3). 
Two conventional mica tapes and a Mica Mat tape 
were used. One of the mica tapes was 0.007 in. asphalt- 
bonded and paper-backed; the other 0.004 in. one- 
sided, silicone-bonded. The Mica Mat tape was 0.006 
in. silicone-bonded. Each conductor was given a half- 
lapped taping of insulation. Two insulated conductors 
were placed together with their ends offset to allow test- 
ing between turns. Three tapings of heavy tape or five 
tapings of thin tape were half-lapped on each pair. The 
coils were baked one hour at 150 C and, while hot, 
molded to % in. x % in. ina cold mold. Six coils were 
made with each kind of tape. Fixtures with six Yin.x 
'4in.x6in. slots were formed from blocks of steel. The 
coils were assembled in the fixture under pressure. 
This meant that a 6-in. length of each coil was embedded 
under pressure in a steel slot. Because of the staggering, 
about two inches of each coil was unsupported on each 
side. Two coils from each group were tested to failure 
between the conductor and ground. 
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Let Mallory Solve Your Motor 
; Running Capacitor Problems, too 
There are four good reasons why it’s to your r ‘ . ° . 
nd chicas: ‘ch tas. late Ganesan You can depend on Mallory AC Motor Capacitors for complete 
Capacitors. ° ‘ cat et . * ‘ . 
as 1 They are impregnated with Mallateol A*— protection against humidity because of Mallory’s plastic capacitor 
t: See nee pemeee case. And you get this protection AT NO EXTRA COST. 
nd 2 They are available in round, oval and rec- s . > : are 
)W tangular shapes. No cardboard insulated capacitor can give you such positive 
“Ww assurance of freedom from capacitor trouble caused by humidity. 
sts 
And look at these other features offered by the Mallory plastic 
n- case capacitor... 
3 
De Superior insulation Longer life both in serv- 
It- J They come with or without mounting bard- Outstanding high tem- ice or on the shelf 
ware. The choice is yours. fi 
wil 4 They are available in all popular capacitance perature persasmanct Kasy, fast mounting either 
and voltage ratings. Si ate 
6 penapidiiganciboggsi Better heat dissipation on or off the motor 
.., Use Mallory Motor Running Capacitors and get 
long, dependable service. ; 2 : ‘ ' A , 
rs Mallory Plastic Case AC Motor Capacitors will help your equip- 
*Reg. U. S. Pat. Off. - . : ‘ -r 
t- ment give long, trouble-free performance under the most difficult 
© conditions. And remember, they cost no more than ordinary 
1e E . , ; ee 
capacitors. Call or write Mallory today for complete information. 
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COST LESS ? 





Correct design, mass production, uniform ac- 
curacy, and on-schedule deliveries combine to 


make Mid-West Springs cost less in actual 
use. 


Mid-West Spring Engineering makes most 
efficient use of material and manufacturing 
time to produce springs that are functionally 
sound and so consistently uniform that they 
Save time on your assembly lines. 


Submit blue prints or samples to us for quo- 
tation on your present needs and call upon 
us for competent engineering advice on con- 
templated projects still in the planning stage. 


mid-west spring 


Manufacturing Company 


























The results are given in the first column of the ap- 
pended table. The fixtures were then placed in a 350 
C oven with forced circulation for 72 hr. The effects 
are as shown in Fig. 3. The asphalt and paper had 
been destroyed on the first tape allowing the mica to 
unwrap as far as the separation of the coils would 
allow. The glass-backed silicone-mica tape showed no 
damage except looseness. The silicone-bonded Mica Mat 
was undamaged. When cooled, two more coils from 
each group were “hi-potted” to failure with the results 
given in the second column of the table. The fixtures 
were then completely immersed in tap water for 1 hr. 
While still wet, the remaining two coils of each group 
were tested as before. The results are given in the last 
column of the table. As shown, Mica Mat tapes do not 
show significant loss in dielectric strength as the result 
of high temperature and water immersion. 

Fig. 3 shows one of each of the coils after pressure 
was released and coils were carefully removed. The 
resilience of the mica flakes caused the paper-backed 
tape to disintegrate and the glass-backed tape to un- 
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Fig. 5—Results of mica slippage tests (See Fig. 4) com- 
paring alkyd-vinyl type Mica Mat with shellac-bonded and 
alkyd-vinyl segment mica tape. Samples tested after 24 
hr at 160 C. Test temperature 150-160 C. Test angle 3 deg. 
Compression load 9420 psi. 


wind when the restraint of the slots was removed. The 
silicone-bonded Mica Mat tape was undamaged. In fact, 
when the coils were cut open with a knife, the insulation 
had to be pried apart to remove the copper and sprang 
back to the coil shape when released. 

Since temperatures approaching 350 C are not likely 
to be encountered in electrical apparatus, continuous 
good service may be expected from apparatus insulated 
with these tapes. Far from disintegrating or dissolving 
in water, these appeared to be in better condition after 
exposure to this extreme temperature than before the 
test. The tapes had conformed to the shape of the coil 
and resisted attempts to remove it. 

To determine the resistance of Mica Mat to flow 
under heat and pressure, a different test method was 


| used. The laminates used between the copper segments 












EXTENSION TORSION SPRINGS | of a commutator are subject to heat, compression, and 
COMPRESSION WIRE FORMS | shear forces. To evaluate insulation for this application 
FLAT SPRINGS STAMPINGS | @ testing method was devised which adds all these fac- 


tors. (3). 

The test pieces are placed in the fixture as shown in 
Fig. 4. Vertical pressure applied by the hydraulic press 
thus has a shear component. Any crushing or sliding 
is reflected in movement of the central wedge and meas- 
ured by the dial gages. Rigid laminates of Mica Mat 
were compared with a high-quality segment mica, The 
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signed to give long, efficient service 


When the 
heat 
g0es on 


.. LANDERS, FRARY & CLARK 
TURN 

TO INCONEL 

FOR ACCURATE CONTROL 


Arrow (inset) shows location of Inconel thermostat leaf spring men- 
tioned in text. Photos courtesy of Landers, Frary & Clark. 


In designing an iron you can run into all 
kinds of “hot” problems, Landers, Frary & 
Clark found. 

Take for just one example, the design of an 
accurate thermostatic control...a leaf spring 
...and the metal of which it is to be made. 

Not only must the leaf spring metal have 
proper spring properties, but it has to have 
the fatigue resistance necessary for continu- 
ous flexing without failure. And it has to 
keep its shape and these spring properties 
even at elevated temperatures. 

Quite a lot to look for in one metal... 
but Landers, Frary and Clark found all the 
qualities they wanted ...in Inconel®. 

Says Mr. P. M. Kircher, their design en- 
gineer, “We seldom go overboard in favor 
of any material. All of them have limita- 
tions. But those for Inconel are so much 
beyond the 600° limit of our appliances that 
there’s no need to make reservations. We 
know Inconel will flex in the right way at 


! 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 

I 


MONEL® « “R”’® MONEL + “K’”® MONEL 

“KR’® MONEL® “S’® MONEL* NICKEL Nickel Alloys 
LOW CARBON NICKEL « DURANICKEL® + INCONEL® 

INCONEL “X’’® * INCOLOY + NIMONICS 
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UNIVERSAL’S LATEST. With dependable 
Inco Nickel Alloys guarding potential trouble 
spots, this streamlined “Stroke-Sav 





-R” is de- 


the right time.” 
* * * 

Have you a “hot” problem on your boards 
...one that Inconel or one of the other 
Nickel Alloys might solve? Then you'll be 
interested in seeing how others (many in 
your own field) found answers to their 
design problems. 

We’ve prepared a booklet, “66 Practical 
Ideas”, which tells how many problems... 
in heat, corrosion resistance, in embrittle- 
ment, in vibration, oxidation, etc. ... have 
been solved by Inconel or one of the other 
Nickel Alloys. Send for your copy by mail- 
ing the coupon below. 

And although nickel and its alloys are on 
extended deliveries due to defense needs, if 
you would like some special help with a 
specific design problem involving resistance 
to corrosion or high heat, write to George 
Anner, c/o Inco’s Domestic Appliance Field. 
He will be glad to help you. 


The International Nickel Company, Inc. 
Dept. EM, 67 Wall Street, New York 5, N. Y. 

Please send me the FREE booklet, “66 Practical Ideas.” 
Vame oid dis coax sushianhadonessipaueipwenigs 
CII cinecs ccticieesnndeecieselness 
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P ca RS amount of slippage at 9420 psi compression and 471 
yey tit eels eALUTY psi shear at 150-160 C is shown in Fig. 5. The resistance 
to flow evidenced by these laminates again shows that 
le iG: the leaf structure of this new mica insulation makes 

it stable. 
Cm eae Composite sheet materials consisting of this material 
DEPENDABILITY, with glass cloth, fiber or other materials combine flex- 
ibility, uniformity and high dielectric strength for slot 
a ba liners and phase insulation. Molded parts are still in 
their infancy, but the resistance to compression and 
shear shown in segment form predicts their properties. 
The foregoing tests were made to evaluate this ma- 
terial under conditions more rigorous than any en- 
countered in normal service. When the binder is de- 
stroyed in a tape structure the original bonding forces 
come into play and ho!d it together. Unlike fibrous ma- 
terials such as asbestos or glass cloth, the dielectric 
strength of Mica Mat is based on its overlapping leaf 
structure rather than the impregnating varnish used. 
This resistance to flow under pressure allows this insu- 
lation to remain a solid mechanical as well as an electrical 
barrier between conductors, ood 


Manufacturers of equipment 
requiring automatic delayed 
action timing can rely on 
Mark-Time 9100-Series time 
switches to do the job. 
Mark-Time simplicity of de- 
sign means fewer parts and 
fewer possibilities of failure. 
The sturdy, spring operated 
mechanism free from power 
variations is set and wound 
in one operation. 










A model giving an audible 
bell signal is available. 
Wide variety of modern dial 
and knob designs. 


Write for further details and 
prices. 
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Wider Design Opportunities 
With the New Phenolics 


(Continued from page 117) 


Some comment may be made on the Izod impact 
strength comparisons between the rubber-phenolics and 
the straight phenolics. Comparisons between the rubber- 
phenolic types and their conventional counterparts show 
a superiority for the former ranging from 15 to about 
40 per cent depending on the type of filler used. How- 
ever, the Izod impact test is felt to be unsatisfactory 
since it apparently does not accurately reflect the actual 
impact resistance of rubber-phenolics under service 
abuse. This appraisal of the value of the Izod impact 
test, of course, is not peculiar to the phenolics but has 

been frequently expressed in relation to other plastics 
Poppet construction atm materials. Other test methods have been developed, not- 
eee Se nT ii: ih enn he’ ably the General Electric drop-ball method. This test in- 
mounted in any position. Available in 110-220 A.C - dicates that rubber-phenolics withstand shock loads 
greater by a factor of 1.5 to 15 than those which cause 
complete failure to the straight phenoiles—an appre- 
ciably greater differential than shown by the Izod test. 
In actual experience, it has been found that rubber- 
phenolics will withstand from 3 to 7 times the abuse 
resistance of the straight phenolics. (3) 

Further advances in the rubber-phenolics are un- 
doubtedly on the way, both to improve the existing 
blends and to develop still newer ones. Some unique 
formulations are understood to be in the laboratory, but 

















have working pressures 
range as high as 3000 psi. 
Specifically designed for 
remote push button control 
of hydraulic systems, as 
well as for the handling of 
any non-corrosive fluids. 
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Dano for coil performance! Dano for coil dependa- 
bility! Dano for your complete coil satisfaction— 
whether it be a simple electrical coil winding or a 
series of specially treated coils deeply impregnated 
with wax or varnish and cured in heat controlled 
ovens. 

Look at the Dano record: a wide variety of quality 
coils made up to exact customer specifications. No 
wonder so many users turn with complete confidence 
to Dano—the wide odd coil favorite. 


Send us samples or specifications with quantity re- 
quirements for our recommendation. No obligation! 


e@ Form Wound @ Bakelite Bobbin 

@ Paper Section e Cotton Interweave 

e Acetate Bobbin e Coils for High Tem- 
@ Molded Coils perature Application. 


Also, Transformers Made To Order. 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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“iit - - . Call ACKERMAN 
BEST WAY 


i) PUN For general purpose, medium and 

WeNyilt high impact materials for all types 
Mea of plastics—Ackerman is ready 
with the answer. Our staff of 
engineers, skilled in all phases of 
compression and plunger molding techniques, 


stand ready to help you. Our facilities for pro- 


ducing precision molded parts are excellent. 


WIDE EXPERIENCE IN USING STEEL, BRASS AND COPPER INSERTS 


» 


PLASKON ALKYD GLASS FIBRE 
REINFORCED PLASTIC MOLDINGS 





Ackerman Plastic Molding 
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THE CONSOLIDATED IRON - STEEL MFG. CO. 
1292 East 53rd St. + ENdicott 1-4400 + Cleveland 14, Ohio 
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ANCHORED-FOR-PERMANENCY 


STRAIN RELIEFS 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 lbs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 


GRIPMASTER ALL-METAL TYPE 





A low cost strain relief easily ap- 
plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 




















All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
ebsorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 

















For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by means of o special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 


different sizes. 


WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 


GEORGE WALKER COMPANY 


EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF 
AMSTERDAM AVENUE, PASSAIC, NEW: JERSEY 
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| details are under wraps. The introduction of rubber- 

phenoiic laminating resins will be discussed in the second 
| part of this article, and also the potentialities in the 
| rubber-phenolic foam materials. 

A very interesting possibility is the extrusion of rub- 
ber phenolic materials. The target would be continuously 
| extruded length in various cross-section shapes. Appli- 
| cations are still in exploratory stage; one possibility is 

electrical conduit. 

Some case-histories of specific application of rubber- 
phenolics accompany this discussion. There have been 
some excellent round-up reports on similar applications 
in the trade press. (4) 

Since the rubber-phenolics are so widely advocated 
| as impact-resisting materials, it may be advisable at this 
| point to re-examine the so-called “brittleness” of straight 

phenolics. In many instances, it is felt, criticisms of 
phenolics’ “brittleness” should more justly be criticism 
of poor design where phenolics should not have been 
used in the first place. Exception, too, has been taken 
to the use of term “brittleness” on the grounds that it 
gives an unfair impression of extreme fragility. “Low 
impact strength” is preferred. But whatever the seman- 
tics may be, the lack of sufficient toughness or impact 
resistance in general-purpose phenolics has been a seri- 
ous limitation in their wider use. In some instances, this 
limitation has been unavoidable and the design engineer 
has had to live with it and accept it as a design com- 
promise. Phenolics are thermosetting materials and as 
such naturally tend to be rigid with a relatively high 
modulus of elasticity. It is these characteristics in fact 
that give phenolics the preference for many applications 
where high dimensional tolerances and stability are 
essential and where some compromise is acceptable on 
the impact strength. 

On the other hand, if it is impossible to give way 
on impact strength, then the decision must go to some 
non-phenolic material or either to a high-impact general- 
purpose phenolic (such as chopped-fabric-filled type) or 








Announcing 
Combined Reprint on 
MOTOR PROTECTION 


eee of the article on fully magnetic 
circuit breakers on page 118 in this issue com- 
pletes the current series of eight articles on various 
phases of the problem of protecting motors from over- 
load while providing short-circuit protection to wiring. 
Ali eight of these articles plus four others on related 
subjects are included in a new combined reprint ready 
for distribution about June 15. 

Single copies of this 52-page book may be obtained 
at $1.50 each on orders accompanied by remittance 
(add 3 per cent sales tax for New York City deliveries) 
by addressing 


















J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York City 


For an annotated list of the articles included in this 
new combined reprint see the bibliography on 
page 308. 
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Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 


Electrical Power Equipment 


Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


° trid wack : ; 
Conteinntingt... . ponemare prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GiITs BROS.MFG. Co. 


1840 S. Kilbourn Ave. «+ Chicago 23, Ill. 


Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years 


JUNE 1952 






























































































































































































































































































EXPLOSION PROOF 
TYPE X5 
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THE new Skinner X5 
Solenoid Valve is basi- 
a cally the same as the 
~~ widely accepted and tested 
V5, but modified to a construction 
that is Underwriters’ approved for 
Class |, Group D hazardous loca- 
tions. Small size and lightweight 
features are retained, and the X5 
is low in price because of the many 
parts which are interchangeable 
with other Skinner valves. Rating is 
10 watts max.; soft, spring loaded 
seals prevent leakage; internal parts 
are stainless steel; wide variety of port 
locations in '¢” and 14” size; most types 
available for metering; for AC or DC in a wide range of voltages and 
frequencies; can be mounted in any position; supplied as two-way 
normally open or closed, three-way normally open, closed or directional 
flow. Write today for details! 


AQSYae SKINNER ELECTRIC VALVE DIV.) 


POF a si 
Ne THE SKINNER CHUCK COMPANY 
130 Belden Ave., Norwalk, Conn. 









IDENTIFICATION 


- at the right price ! 


Spotlight your product with a spar- 
kling metal name plate that reflects quality, lends dis- 
tinction and assures permanent readability. Ask us to 
qjuote on name and instruction plates, dials, panels, etc. 
We also apply special finishes to aluminum products 
and parts including ANODIZING by the exclusive Alum- 
ilite process. Write today for information and quotations. 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 North Sheffield Ave., Chicago 22, Illinois, Dept. E 
‘SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, IND. 
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to a modified phenolic (such as a rubber- phenolic com- 
pound). However, here too some compromise would be 
essential. The chopped-fabric-filled phenolic lacks good 
preforming characteristics, imposes higher molding costs, 
shows poorer appearance in molded parts and must also 
impose some sacrifice in dimensional tolerances. The 
excellent plus factors in the rubber-phenolics as already 
analyzed (increased shock resistance and _ flexibility) 
cannot be had without acquiring also some minus fac- 
tors such as increased moisture absorption. 


Nylon-Fabric-Filled Compounds 


N ylon-Fabric-Filled Phenolics. Molding compounds 
in this category are in commercial production, although 
not to the same extent as are the nylon-fabric-based 
laminates (which will be discussed in the second article 
of this series). Progress in the molding compounds has 
apparently been greater in England, to judge from the 
extent of published data. The use of nylon fabric results 
in a molding compound that combines three prime ad- 
high impact strength, low moisture absorp- 
tion, and excellent electrical characteristics. As reported 
recently by Pattman of Bakelite, Limited, (5,6) these 
molding compounds show remarkably better water ab- 
sorption than the cellulosic-filled general-purpose pheno- 
lics of comparable impact strength, while exhibiting 
much greater impact resistance than long-fiber asbestos- 


vantages : 


filled grades of comparable moisture absorption (see 
Figs. 1, 2, page 115). Other data ( Fig. 3) show the ex- 
tremely high surface resistivity of the nylon-fabric-filled 
compounds after immersion to water compared even to 
glass-fiber-filled phenolics. Relative properties of nylon- 
fabric, cotton-fabric (impact type ), and glass-fabric filled 
phenolics are given in Table II page 116. 

Nylon-fiber-filled phenolics have been developed to 
overcome the deficiencies in the mineral-filled low-loss 
phenolics previously used where a combination of high 
insulation resistance and low-loss properties were neces- 
sary. Although the mineral-filled materials were ade- 
quate from the standpoint of the electrical properties 
this was at the expense of mechanical strength, since 
such compounds were quite brittle. Moreover they had 
the disadvantage of high specific gravity. 

The power factor of a low-loss nylon-fabric based 
material is compared with a conventional low-loss phen- 
olic in Fig. 3. In addition to contributing high impact 
strength and lower specific gravity to the desired elec- 
trical properties the nylon-based materials also add im- 
proved resistance to cracking around inserts owing to 
their flexibility. 

The inherently good wear properties of nylon mate- 
rials are essentially combined with the rigidity of phe- 
nolic resins in these molding compounds, Some users 
feel that actually such compounds may even outperform 
straight nylon molding compounds in resistance to wear. 
Some of the self-lubricating characteristics of nylon 
seem to be imparted to these compounds. The funginert 
nature of nylon contributes to the fungus resistance. 

Another aspect of nylon-fabric or fiber as filler or base 
material should be pointed out. Since the nylon materials 
are synthetic, their specific properties can be modified 
and controlled within reproducible limits. This is an 
outstanding advantage in comparison with natural fillers 
such as the cellulosic fibers, asbestos, mica and so on. 
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High internal resilience of rubber-phenolic makes it pos- 
sible to assemble this brake-motor collector ring by 
pressing the brass slip rings into the assembly after the 
rings have been molded. The present method was selected 
when conventional moldings with slip-ring inserts led to 
an excessive amount of cracking. (Molded from G-E No. 
12487 for Warner Electric Brake and Clutch Company by 
the Rockford Molded Products Company.) 


Of course, there are drawbacks to the wider applica- 
tion of the nylon materials. For one thing, they do cost 
more. Secondly, molding is not too easy. The bulk factor 
is high compared to the conventional materials and 
higher molding pressures are necessary. Temperature 
limits for continuous service are lower than with the 
conventional phenolics ; 300 F is an average top value. 
However, given a design justification for the higher 
cost and due precautions and care in molding these 
difficulties can be accepted. 

Nylon-fiber filler is used in new chemically resistant 
phenolic compounds (5). In this type of compound, the 
nylon fiber contributes inherent improvement to alkali 
resistance and adds to the mechanical strength. In addi- 
tion, owing to the special ability of the phenolic resin to 
wet the nylon fibers, the phenolic resin has a slight 
solvent action on the fibers. This results in a closely- 
knit molded structure and reduces the tendency to 
so-called “wick” action by which an alkali or other chem- 
ical may penetrate the filler structure of the conven- 
tional phenolics. While conventional phenolics have well- 
established chemical resistance to most ordinary acids, 
mild alkalis and organic solvents, it is believed that the 
nylon-fiber-filled materials will provide a long-needed 
phenolic material resistant to free halogens and to caustic 
alkalis. 

Finally, a combination of graphite with nylon-fiber 
filler has been explored as a bearing material. The self- 
lubricating properties of the nylon, plus resilience and 
good mechanical strength, should make it possible to 
expand the already accepted applications for graphite- 
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lubricated phenolic materials for various bearings where 
they can show superiority to metal parts. Such condi- 
tions would include: exposure to chemicals or other 
agents that would cause the metal bearing to corrode 
and seize. 

Table III shows a comparison between a Durez nylon- 
flock-filled impact grade material with a rubber phenolic 
and a conventional impact-grade phenolic, all in the 
same impact range. Data from other domestic com- 
panies that are understood to have experimental nylon- 
based molding compounds are not available as yet for 
publication, A table of this nature, of course, should not 
be used except as a preliminary guide. Each type of im- 
pact material would have its specific place and specific 
advantage depending on actual use, method of molding, 
type of mold and other related factors. For example, if 
price is the paramount consideration, then standard 
high-impact cotton-filled phenolics would be preferred. 
Differences in bulk factor, preforming characteristics, 
specific gravity, modulus of elasticity, electrical proper- 
ties and heat resistance are all factors which are difficult 
to evaluate on a comparative basis without very close 
analysis of actual requirements for the final molded part. 

Asbestos-Filled Chemically Resistant Grade, In addi- 
tion to the nylon-fiber-filled phenolic previously dis- 
cussed, an improvement in resistance to alkalis has also 
been attained through the development of new asbestos- 
fiber-filled grades. These present more difficulties in 
molding than does the nylon-fiber type, but exhibit supe- 
rior heat resistance. 


Glass-Filled Phenolics 


Glass-Filled Phenolic Compounds, Outstanding :prop- 
erty of such compounds is extremely high impact 
strength combined with low moisture absorption, dimen- 
sional stability, and excellent electrical properties com- 
parable with the upper range of low-loss phenolics. 
They also impart fungus resistance. (See Figs. 1, 2 and 
3 again for British comparisons with other types.) How- 
ever, glass-filled molding compounds present many dif- 
ficulties in formulation and they are difficult also to 
mold. Still another disadvantage—this time a practical 
one—is that of higher costs. As a result actual commer- 
cial developments have been slow. Several of the pro- 
ducers have discontinued development work. Others, 
however, are continuing with experimental compounds 
and are developing new ones for further investigation. 

Preliminary data that had become available indicate 
that glass-filled phenolic compounds would far exceed 
the requirements of military specification MIL-P-14A 
for Type MFI-20 mineral-filled impact classification ex- 
cept as to heat distortion temperature, and that they 
exceed all requirements for Type CFI-40 cotton-filled 
impact materials. (Flame resistance has not been 
tested.) Very high average compressive, flexural, and 
impact strengths of the materials were evident (28,000 
psi, 21,000 psi and 8.6 ft-lb/in. notch). Although the 
heat distortion temperature (165 C avg) was below that 
specified for Type MFI materials (175 C min.) sound 
molded pieces exhibited the resistance to deterioration on 
exposure to elevated temperature that is characteristic of 
mineral-filled phenolics. 

Low-Pressure Compounds. Some soft flow com- 
pounds have been developed which make it possible to 
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attain economics in the molding process. For example, 
as against using a 900-ton press for conventional com- 
pounds, a 300-ton press could be used for a low-pres- 
sure compound to produce a comparable-size part. One 
of the fields for which this technique offers possibilities 
is the molding of television cabinets. Essentially the 
advantages of low-pressure compounds lie in the possi- 
bilities they offer in new molding techniques. Property- 
wise the materials are about the same as the conven- 
tional. Durez has done considerable investigation in this 
direction. Durez 13527 “extra soft” general-purpose 
phenolic is described as requiring less than one-third 
of the molding pressure generally needed for materials 
of average “soft” plasticity. 

Flame-Resistant Phenolics. Usually asbestos-fiber 
filled materials are used to meet requirements that are 
self-extinguishing. At present, and primarily under stim- 
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Enrup rubber-phenolics, owing to heat resistance, tough- 
ness and good dimensional stability, are particularly 
adaptable for molding small parts such as the gear and 
brake button (bottom) shown here. 


ulation of Bureau of Ships requirements, research is 
being conducted to develop flame-resistant compounds. 
One Bureau of Ships contract has been placed with 
Durez Plastics and Chemicals, Inc., and evaluation 
work is underway at present on experimental formula- 
tions. 

It is understood that the contract calls for asbestos- 
filled halogen-containing material. Just what the halogen 
is cannot be revealed. But the development would fol- 
low the pattern in the flame resistance of such materials 
as vinyl chloride, vinylidene chloride, and the fluoro- 
carbons, where successively greater replacement of the 
hydrogen atoms by halogens has imparted increasingly 
greater flame-resistant characteristics. 

A successful development of a flame-resistant phe- 
nolic has been accomplished by at least one other source 
but details are under wraps owing to a patent situation. 
It is understood that in this instance the phenolic is not 
halogenated, but that the flame-resistant properties have 
been acquired through the combination of phenolics and 
another resin that serves as the flame-inhibitor. Initial 
application is to laminates, but it is understood that the 
same resin formulation may be applied to molding 
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compounds. 

The development of two new types of improved phe- 
nolic-asbestos molding compounds (MFI-10 and 
MFI-20) to meet the Bureau of Ships requirements for 
a material that would combine the flame resistance of 
available asbestos-type materials with an impact strength 
equivalent to that of the high-impact phenolic-cotton 
materials has been previously reported in this publi- 
cation (7). 

Electroplating Compounds. Although conventional 
phenolics are adaptable for metal plating, an interesting 
conductive material has been developed by Durez (No. 
15615 Black) which has been especially designed for 
electroplating purposes. In molded form, this material is 
sufficiently conductive to permit plating by standard 
techniques. No preliminary sensitizing or silvering is 
necessary. An exceptionally strong bond is produced 
between the metal and phenolic surface. Resistance to 
corrosion is described as very strong. Controlled tests 
have indicated bond strengths between molded Durez 
15615 and metal plates as follows: Copper, over 1500 
psi; nickel over 2000 psi; zinc, over 1100 psi. Thermal 
shock test (several cycles of alternate immersion in boil- 
ing water and acetone dry ice bath) showed satisfactory 
results. 

Considerable interest has been shown in this com- 
pound as a replacement for plated die castings in certain 
applications, but it is understood that evaluation work 
is still underway. Possibilities are seen for silverplated 
components in radar and microwave equipment, also in 
airborne electronic components where the light weight 
of the plastic would be an added advantage. Since it is 
slightly conductive the material cannot be used where 
the molded part has to serve an insulating function, For 
the same reason r-f preheating is ruled out but other 
methods are practical. The Durez material is a fast- 
flowing compound with short flowing characteristics. 
Molding conditions have to be closely controlled. Certain 
pre-plating treatment is necessary for optimum results, 

Bisphenol-Derived Resins. The epoxy resins, since 
they are a reaction product of epichlorohydrin and bis- 
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phenol, may be considered a member of the phenolic 
family. (8) They constitute one of the most important 
recent developments in the resin field, featuring excellent 
adhesion to metal inserts and surfaces, resistance to 
corrosion, low shrinkage, low moisture absorption, 
good physical strength. Predominant in applications 
to date has been their use as casting resins for the em- 
bedment of circuit subassemblies and components, Large 
units, such as transformers have utilized castings weigh- 
ing 200 to 300 Ib (and in special applications this has 
been exceeded). The cast-resin applications have been 
previously detailed in this publication. (9) Other major 
uses for the epoxies have been in coating resins and in 
adhesives. 


Epoxy Molding Compounds Investigated 


The suitability of the epoxy resins for molding-com- 
pound formulation has naturally invited investigation. 
It is no secret that several of the phenolics producers, 
as well as other sources, are engaged in such investiga- 
tion ; and it would be a shrewd guess that experimental 
compounds (most likely glass-filled) are under test and 
some experimental parts have been molded. One appli- 
cation has been mentioned for a molded housing for a 
lubricating device. Current investigation would prob- 
ably also cover epoxy-modified phenolics as well as 
straight epoxy compounds. So far nothing definite has 
been released by any source. 

Developments in epoxy molding compounds face the 
practical problem of a long cure period. It has still 
been apparently difficult to develop suitable curing 
agents for such compounds, On the other hand, epoxy 
molding compounds, when finally developed, will pro- 
vide thermosetting materials that have a long period of 
fluidity typical of thermoplastics. It would make it pos- 
sible to adopt injection-molding techniques utilizing a 
hot mold. Special or modified molding equipment may 
have to be built (as with the alkyd molding compounds ) 
but the net result should be relatively low-cost, simple 
molding equipment requiring low pressures. 

When it comes to laminates, however, there has been 
already extensive use of epoxy resins in glass laminates, 
which will be discussed in the second part of this article. 
Epoxy-modified phenolics have shown considerable 
progress in the coating field, but this is outside the scope 
of this particular discussion. 

Substituted-Phenol Phenolics. Improved compounds 
have been made by substituting some of the regular 
phenol in phenol-formaldehyde resins with an alkyd 
phenol for the purpose of achieving: (1) better dielec- 
tric breakdown and better insulation resistance and 
(2) better moldability through a broader plasticity 
range. A typical application for modified phenolics of 
this type is found in distributor caps for the purpose of 
obtaining greater insulation resistance, sustaining long- 
time dielectric voltage and achieving overall greater 
electrical performance. 

Comparative tests on 4-in. x '%-in. specimen disks, 
cited by phenolic producers show that a substituted- 
phenol compound will stand up satisfactorily to a stress 
of 12,000 volts d-c for 90 min at 82 C. As a matter of 
fact, the specimen gives evidence of standing up to this 
voltage indefinitely. As against this result, a standard 
unsubstituted phenolic fails within 30 min. Although 
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A power tool is no better than its power sup- 
ply cord. Poor cords mean lost time for repair 
" and replacement. Use DYNAPRENE Flexible 
Cord and cut to a minimum costly delays 
from cord failures. 


DYNAPRENE is an extra tough, extra flexi- 
ble cord made to stand the hard, rough usage 
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or FLUORESCENT 
LAMP BALLASTS 


@ Whenever your design problem includes the 
regulation or control of electrical current, take the 
quickest way to its solution by writing Acme Electric. 


The development of the proper television transform- 
ers and fluorescent lamp ballasts have been an 
important part in making these two Modern Miracles 
possible. Acme Electric research and engineering 
ingenuity have contributed to these developments. 


In addition, Acme Electric is an important source of 
supply for luminous tube transformers, oil burner 
ignition transformers, stepdown transformers, air 
cooled power and distribution transformers, control 
transformers, manual voltage regulators. 


ACME ELECTRIC CORPORATION 
CUBA, N.Y. 


356 WATER ST. 






Enrup rubber-phenolic moldings are readily adaptable to 
the usual machining machines, as shown in this molded 
gear being drilled on standard production equipment. 


substituted-phenol materials were originally developed 
specifically for the distributor cap applications, they 
are now being used across the board where their par- 
ticular combination of properties is desirable. 

Furfural-Modified Phenolics. Historically, furfural- 
phenolics resins are not new. Their development goes 
back some 25 years when they were first developed by 
E. E. Novotny essentially to get around the Baekeland 
patents for phenolic-formaldehyde resins. The old Durite 
Company established by Novotny specialized in the fur- 
fural-phenolic resins for many years. (Durite for some 
years now has been a part of the Borden Company 
Chemical Division, and Durite resins now cover a wide 
range of phenol-formaldehyde resins, as well as the 
furfural type. ) 

The Baekeland patents have long since gone into public 
domain, and for some time now the major importance 
of furfural in phenolics has been based on its use as a 
modifying aldehyde, rather than as a primary alde- 
hyde. (10, 11) In 1950 slightly more than 20 per cent of 
the total phenolic molding powder produced is believed 
to have contained furfural-phenol resin as a modifier. 
Furfural provides special and useful flow properties to 
the phenolic compounds. Primarily, the furfural (which, 
incidentally, is derived from oat hulls, corn cobs, etc.) 
is reacted with synthetic phenol to produce lump resins 
that are blended with faster-curing phenol-formaldehyde 
powdered resins in suitable ratios, and the resulting 
resins are then compounded with various fillers, 

The high molecular weight of furfural, as compared 
with formaldehyde, is a favorable factor for furfural in 
cost considerations ; although the final determination of 
what aldehydes or ratio of aldehydes are to be used 
depends on the considerations of both cost and desired 
properties. For example, a full spectrum of flow-cure 
properties may be obtained by suitable utilization of the 
reaction rates of formaldehyde and furfural in appro- 


ELECTRICAL MANUFACTURING 











ST Rakai 
Example: type LD3 (illustrated) for aircraft 





SPECIFICATIONS - Type LD3 





VOLTS CYCLES AMPS DUTY H.P. R.P.M. 
24 DC 2.2 Intermit. 1/95 3600 
24 DC 3.75 Intermit. 1/35 3600 
24 DC 1.5 Cont. 1/100 4000 
24 DC 7.8 Intermit. 1/8 8500 

12-32 volts D.C. — With or without electrical 
Governor — Ball Bearings — Details on Request. 


Facilities and assistance are available for the 
development of special motors, shaded pole, series 
or D.C. to meet given requirements. 


Write, wire or call 


(Temi 
Poors jo by DIMCO-GRAY 








For fast action on stock molded plastic parts call or 
write Dimco-Gray today! Standard molded plastic 
parts are available without tooling cost to you. 


PROMPT DELIVERY ON... 


Terminal Nuts Round Ball Knobs 
Oval Ball Knobs Lid Knobs 

Instrument Knobs Knurled Hand Wheels 
Knurled Knobs Tapered Handles 


Push Button Knobs Agitator Caps 


Standard Army-Navy Instrument Knobs and Terminal Boards 
OWG. NOS. 46A42256. 47A40527, 46842258. 50B13038, 46842249, 49814919. 


Call... Wire... or Write Today! 


DIMCO-GRAY COMPANY 


210 EAST SIXTH STREET — DAYTON 2, OHIO 
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SOCKET SCREWS@ 


SALTS 


SIMPLEX 


ee 
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@ Clean Cutting 
@ Precision Stripping 
@ Fast Working 


@ Easy Operating 





The Wenco §S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter, stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 


Write for Dealership Plan 
WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS © DIES * STAMPTINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
OOS ARSENE SNC A RENT HR RE 
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Available thry HOLO-KROME 
Authorized Industrial Distributors. 


HOLO-KROME 


THE HOLO-KROME SCREW CORP 


HARTFORD 10, CONN 
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© With every press 
on the foot pedal the 
Model 214 Chicago Double 

Rivet Setter automatically feeds,» 
inserts and clinches two rivets. 14- 
inch throat accommodates large 
assemblies. Handles %,4" or smaller 
steel tubular rivets, 34" or less in 
length. Quick Change Rotary Type 
Hoppers and Raceways permit a 
5-minute changeover to rivets of 
different size. Adjustable anvils and 
riveting centers add to its versatil- 
ity. For help with your specific fas- 
tening problem...send a sample of 
your problem assembly (or a blue 
print) for free fastening analysis. 


FREE CATALOG contains valuable en- 


gineering information and rivet specifica- 
tions plus illustrated descriptions of 26 
Chicago Automatic Rivet Setters. 


Kwert & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Sns28°) Illinois 
Branch Factory: Tyrone, Pa. 





















Can Aluminum 


be PLATED ? 





Yes—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and de- 
veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 
mation, simply write on your company 
letterhead to: 


ALUMINUM COMPANY OF AMERICA 


1981-F Gulf Building X, Pittsburgh 19, Pa. 
SALADMASTER } 


—made by Kitchen Quip, Inc. 
finished by Imperial Plating & 
Metal Finishing Inc. me 


ALUMINUM COMPANY 
OF AMERICA 












priate combinations. 

It is interesting to note that furfural played an essen- 
tial role as a raw material in the phenolic compounds 
that were specially developed for molding large phenolic 
units, such as the large TV console housings (1/2) and 
also for molding other large and complex parts. Furfural 
is also an effective as well as an economical means for 
lengthening the flow of fast-curing compounds, an essen- 
tial property in molding such parts. 

Some recent work in furfural-phenolics 1s still under 
wraps. One development calls for a reaction between 
furfural and U.S.P. phenol to produce a molding com- 
pound curing more rapidly at 320 F than comparable 
conventional phenolics. 

Much important work has been done in furfural- 
phenolics as adhesives and cements, both outside the 
scope of this review. Brief note may be made, how- 
ever, of the relatively recent innovation of a liquid 
furfural-phenolic resin as an ingredient in automotive 
storage-battery cases (U. S. Patent No. 2,501,995). 
For the past three years the majority of these cases 
has been made from a composition containing asphalt, 
a mineral filler, an organic fiber, and a small amount of 
the fluid furfural-phenol. Specifically, this resin effec- 
tively inhibits the penetration of battery acid into the 
wall of the battery case. 

Straight furfural-phenolics have been particularly 
successful for molding thick parts and heavy sections, 
since these compounds are marked by high mechanical 
strength, combined with good flow and cure character- 
istics. One disadvantage is the poor color selection. The 
furfural-phenolics are available only in black; other 
colors tend to be muddy. 

The Newer General- and Special-Purpose Com- 
pounds. The rubber-phenolic blends, the nylon-fabric- 
filled phenolics, the development-stage glass-filled phe- 
nolics, and several other still experimental compounds 
represent what may be described as the advance guard 
of the new phenolics. But, as has been already stated, it 
is important for the design engineer to know that there 
are scores of commercially available compounds that 
feature some special property or some improvement in 
general-purpose suitability. Obviously, it would be 
impossible to attempt a description of a sufficient num- 
ber of such compounds in the space available here to 
fairly represent all the producers. The reader can easily 
obtain adequate property and fabrication data, as well 
as helpful design data, from the materials producers 
direct as noted under Acknowledgments. 

In addition to the many commercially available stock 
compounds, special tailor-made modifications are pro- 
curable from most of the producers to meet not only 
specific performance requirements, but also specific 
problems that may arise from the nature of the cus- 
tomer’s fabricating equipment and facilities. ooo 
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STEEL 


Every Kind 


Some steel products are in short supply but 


over-all stocks are still large, diversified 
NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 


PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 


SHEETS—hot & cold rolled, 
many types & coatings 


TUBING—seamless & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 

Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, 

Buffalo, Chicago, Milwaukee, St. Louis, Los Angeles, San 
Francisco, Spokane, Seattle 
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4 SOCKETS ~\_ 


Zs Jones Series 300 illustrated. 
Small Plugs & Sockets for 1001 = Angle Brackets. 


$-306-AB 
Socket with 


Plug, ee Clamp Uses. Cap or panel mounting. 


in Cap. 


© Knife-switch socket contacts 
phosphor bronze, cadmium 
plated, 

® Bar type Plug contacts brass, 
cadmium plated, with cross sec- 
tion of 5/32” by 3/64”. 

® Insulation molded bakelite. 
® All Plugs and Sockets polarized. 


@ Metal Caps, with formed 
fibre linings. 


@ Made in two to 33 contacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher ratings 
where circuit characteristics 
permit. 


Ask for Jones Catalog No. 17 showing complete line of Electrical Con- 


HOWARD B. JONES DIVISION 


necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. 
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to your application 





Production-engineered to 
assure top quality at low cost 





Custom-made components at production-line 
prices. Isn’t that what you want? Then look to 
Soreng for quality electrical specialties—for both 
defense and civilian production. 


Soreng Solenoids, Switches, Terminals and 
other components are expertly engineered and 
manufactured to your specific application. That 
means they do a better job throughout a /onger 
service life. Strict quality control and mass pro- 
duction are your assurance of dependable com- 
ponents at competitive prices. 


So why not see for yourself what Soreng can do 
for you—on both your regular and defense work. 
Your inquiry will receive prompt attention— 
without obligation. Please address Dept. M26. 


Specialists In Electrical Specialties SM 


9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb 
Plants: Schiller Park, Ill. * Fremont, Ohio 









roof of Precision 


that means tighter fastening! 


See the unique multiple-spline socket in that large 1-inch 
Bristol Socket Screw. 

You'll find this same exclusive Bristol feature (vital to 
tighter tightening) in every one of the 7,438 tiny No. 0 Bristol 
Socket Screws held in that 2 oz shot glass. 

It takes precise machinery ... painstaking effort ...to make 
them that way. But it’s worth it ...to give you shock-resistant 
fasteners, precise enough to be used in electric razors, cameras, 
communications devices, instruments of all kinds. 

The multiple-spline socket permits tightening beyond limit 
of ordinary screws ... turns internal wrenching force into rotary 
motion, not expanding pressure. Hence, no bursting, no round- 
ing out of socket walls—even in sizes down to No. 3, 2, 1, 0 
wire size. Result: maximum resistance to vibration. 

Other advantages: ideal for compact assemblies and hard- 
to-get-at fastening points. For disassembly, a reverse flick of 
wrench loosens the set. 


Only sristot gives you the right socket screw for every application 


BRISTOL 


Multiple-Spline and tex Socket Screws...Cap and Set 


r The Bristol Company 

| Mill Supplies Division 

I 153 Bristol Road, Waterbury 20, Conn. 
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Reprints—Phenolic Article 


Part II of this two-part article on phenolics will 
deal primarily with laminating resins. It is scheduled 
for the July issue of ELECTRICAL MANUFACTURING. 

A combined reprint of Part I and II is expected to 


be available on or about July 15. Advance letterhead 
requests from readers may be addressed to: 


J. A. Campbell, Director of Reader Service 
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SELENIUM. 


RECTIFIERS 







Made by a new process to a uni- 
form, high quality for continuous, heavy-duty 
service. 


One inch square to 12- by 16-inch cells in 


standard stacks or for customer assembly. 


Write For FREE Catalog Folder 
SYNTRON CO. 


490 Lexington Ave. Homer City, Pa 


Test for Electrical 
LEAKAGE - SHORTS » BREAKDOWN 


& @ HYPOT 99 


UNIORS 






HIGH POTENTIAL 
) TESTING 
INSTRUMENTS 


WRITE FOR ‘° 
BULLETIN 4A 


@ ONLY ONE instrument necessary @ VISUAL INDICATIONS from neon 


to make high potential tests for lights give positive test results. 
leakage, breakdown or shorts! Audible test indication for leak- 
@ PORTABLE, with rugged steel age also available. 


case...Operates in any position! @ RANGES 0-1500 to 0-6000V.A.C. 
@ SAFE to use, with protected test output. Other “Hypots” to 


leads, shielded high voltage, 50,000 V.A.C. output at 5 K.W. 
grounded case! 


@ SIMPLE— only three easy steps @ WRITE for complete data on 
to make a complete test! “HYPOTS” for your jobs. 
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3794 West Belmont Avenue, Chicago 18, Illinois 
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SUB-FRACTIONAL HORSE POWER MOTORS 





Heinze Blowers 


For large photo darkrooms, laboratories, refrigeration units, air con- 
ditioning equipment, furnace draft boosters and similar equipment. 


For cooling electronic tubes in transmitters, induction heaters and 
diathermy equipment. 


For advertising displays and many other uses. 
Battery-operated for cars, trucks, boats and other portable installations. 


VARIOUS MOUNTING DEVICES 
The Heinze catalog describes all types in detail. 


Heinze Electric Co. 


\ 685 Lawrence Street 
Se eepearse LOWELL, MASS ug 
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Let our highly trained specialists work with you on the STAMPED 
Gears you need! More and more particular buyers from coast to 
coast depend upon us for: 1. Compound precision dies, 2. Stamp- 
ing from any material to uniformly meet exacting specifications, 
3. Assembling by staking, brazing or riveting, 4. Laminating 
{ and indexing individual stampings to produce wider faces, 5. 
Savings . . often up to 60% .. through efficient, high speed mass 
@ production methods. 


SEND FOR Samples. ideas and low cost estimates. Submit drawings 
or specifications. No obligation. Write or phone today! 


WINZELER MFG. & TOOL CO. 


1716 WEST ARCADE PLACE © CHICAGO 12, ILLINOIS 
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EBERT 
PLUNGER TYPE 
MERCURY RELAYS 


Expanded production facilities 
have enabled us to maintain 
NORMAL DELIVERY SCHEDULES on 
these heavy duty relays han- 
dling up to 60 amperes. 


Heremetically sealed glass construction 
eliminates failure due to dust, moisture, 
oxidation...No contact points to burn, pit 
or stick... The liquid mercury-to-mercury 
contact provides years of positive, noise- 
free action... without servicing or mainte- 
nance costs! 


EBERT ELECTRONICS CO. 


Jamaica Ave., Hollis, L. 1., N. Y. 











@ Worth knowing all about: 
MAGNESIUM, the ultimate 
in lightness. B & P's years of 
experience can be helpful to 
you... This little folder has 
a table of characteristics of 
Magnesium alloys; design 
data; pictures of products 
produced in Magnesium by 
B & P. We'll be glad to mail 
you one. 
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INCORPORATED 


FABRICATORS OF MAGNESIUM 


1950 WEST FORT + DETROIT 16, MICH. 





INDUSTRY 
STATISTICS 


Full impact of defense program still to be 
felt by machine tool industry. 1951 electric 
lamp production topped 1950 by 12 percent. 
First-quarter production of radio and TV re- 
ceivers 40 percent under first quarter 1951. 
Quarterly aluminum production figures fore- 
cast peak year. Copper situation remains 


bleak. 


Machine Tools—The ratio of unfilled orders to the 
demonstrated production rate continued to decrease in 
March for the sixth consecutive month with a figure of 
15.9 to 1, as compared with 17.1 to 1 in February and 
the high point of 23.5 to 1 last October according to the 
National Machine Tool Builders Association. The index 
of factory shipments in March rose to 293.9 as compared 
with 279.6 in February and 158.9 in March 1951. The 
new orders index rose to 327.1 in March as compared with 
318.8 in February. Recent substantial cancellations of 
earlier machine tool orders represent a necessary revision 
in the light of changing plans and are merely a breathing 
spell according to industry leaders. The full impact of the 
defense program on the machine tool industry still remains 
to be felt. Present backlog of the industry is about $1,400,- 
000,000, or 17 months’ output at present capacity. 


Heating Equipment—First-quarter factory sales of me- 
chanical stokers of all types in 1952 amounted to 3,845 
units, 27.4 per cent under the 5,296 units sold in the 
same period last year, according to the Bureau of the 
Census, Department of Commerce. Oil burner sales for the 
first 2 months of 1952 totaled 83,540 units as compared 
with 122,383 units in the same 1951 period. Warm air 
furnaces of the forced air type sold during the first 2 
months of 1952 aggregated 98,531 units as against 143,109 
units in the first 2 months of last year. 


Aircraft—Shipments of complete civilian aircraft, as 
measured by airframe weight, amounted to 761,000 pounds 
in February, according to a release issued jointly by the 
Bureau of the Census and Civil Aeronautics Administration, 
Department of Commerce. During February 227 planes 
valued at $15.8 million were shipped, compared with Jan- 
uary shipments of 224 planes valued at $12.0 million. 
Total airframe weight of the 451 planes shipped during 
January and February amounted to 1,383,800 pounds, an 
increase of 113 per cent over the airframe weight of 494 
planes shipped during the first two months of 1951. At 
the end of February, unfilled orders for civilian planes of 
3,000 pounds airframe weight and over amounted to 686, 
a decrease of 19 planes from the backlog on hand at the 
end of January. 


Home Laundry Equipment—Factory sales of standard- 
size household washers during the first quarter of 1952 
totaled 718,293 units, off 30 per cent from the 1,030,875 
units sold in the same period last year, according to the 
American Home Laundry Manufacturers Association. Ironer 
sales during the first 8 months were 48.5 per cent below 
sales in the first quarter of 1951—47,179 units vs 91,700 
units. Sales of automatic tumbler dryers, however, were 
16 per cent above those of the initial quarter last year 
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The NEW ZENITH 
WCE eT ana 
CYCLE TIMER 


Ns 









ideal for 
Hundreds of 
Electrical Operations 


The Zenith Multi-Circuit Cycle Timer is specially designed to 
accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 
with as many circuits as desired. Can be furnished without 
synchronous motor for elevator control, limit switch and similar 
operations, Available now! 


For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 


ZENITH ELECTRIC CoO. 





152 West. Walton Street Chicago 10, Illinois 







DO YOU HAVE AN 


Whether your insulator de- 
signs are simple or complex, 
whether they call for special 
or routine production, 
Universal can meet your 
exact requirements. In addi- 
tion to high dielectric and 
physical strength, Universal 
Porcelain insulators are 
unaffected by heat, cold, 
moisture, fumes and acids. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 
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ASBESTON 
TAPES 


Made with Underwriters’ Grade asbestos yarns 
for Neater, Safer Wrapping of Electrical Conductors 


Asbeston Tapes are made of top-grade asbestos fibers 
—combined with high-tensile, fine-spun ‘“‘U.S.”’ yarns. 

They’re really heat-resistant, and high-tensile— 
with uniform selvedge edges to allow tighter, closer, 
neater windings for coils, cables, wires and other 
electrical elements. 

We know Asbeston Tapes are the finest quality 
because we carefully supervise every manufacturing 
stage of these tapes in our own plant in Hogansville, 
Ga. We know you can rely on consistent quality to help 
you give your customers the best work always. 


Gauges Widths 
010” to .015” Yr" to 1" 


Sold by reputable distributors all over the United 
States or write to: 


The Textile Division 


UNITED STATES RUBBER COMPANY 


1230 Avenue of the Americas 
Rockefeller Center, New York 20, N. Y. 






product of 


UNITED STATES RUBBER COMPANY 
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From the most 














complete line of 
strippers IDEAL 
engineers will be 
pleased to recom- 
mend the type 
that best meets 
your needs. 


366 





ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


INSULATION, in- 
cluding marker thread —no cut 
Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 





Strips all kinds of single and 
parallel conductors and cable 
up to 54” dia. Recommended 
for type S, SJ and Power 
Cables. A production stripper, 





¥ IDEAL INDUSTRIES, Inc. 
1008 Park Avenue 


limited. 


Sycomore, Illinois 


Please recommend the proper stripper for these 


from 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat . . . solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 


wires (enclose somples) 
For intermittent stripping 
For continuous production stripping [] 
Also send catalog dota. Pe 


NAME 
COMPANY 
ADDRESS__ 
CITY 


ZONE 


of 


light 
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‘*Formvar" 





OUR Wire Stripping Problems 
\ 


BRUSH TYPE STRIPPER 


Strips and cleans enamel, 
silk, string asbestos and similar 
types 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
‘Formex"’ or 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 


cotton, 


from 


wire 


— 


‘S| 
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BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities are 


ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single 
solid or stranded wire up to 


conductors, 


VY,” outside dia. 


STATE 


Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 
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—130,822 units vs 112,806 units. 

Vacuum Cleaners—First-quarter factory sales of stand- 
ard-size household vacuum cleaners were off 7 per cent 
from those of a year ago—756,254 units vs 834,119 units— 
according to the Vacuum Cleaner Manufacturers’ Associ- 
ation. March sales of 290,092 units, however, were prac- 
tically identical with the 290,242 units sold in March 1951, 
and were 23 per cent above the 235,936 units sold in 
February 1952. 

Electric Lamps—Shipments of 2,080,000,000 electric 
lamps in 1951 valued at $264 million were approximately 
equal to the record high of 2,088,000,000 lamps shipped 
in 1950, according to the Bureau of the Census, Depart- 
ment of Commerce. Last year’s production of electric 
lamps, however, exceeded the 1950 output by 12 per cent 
—2,341,000,000 vs 2,085,000,000. Among the items con- 
tributing to the 1951 unit production total were: large 
incandescent lamps—1,069,734,000; photo lamps—324,- 
641,000; miniature incandescent lamps — 540,398,000; 
fluorescent lamps—110,625,000; and Christmas tree lamps 
of all types—275,310,000. 


Radio and TV Picture Tubes—Nearly 86 million radio 
receiving tubes, valued at $61 million, were sold in the 
first quarter of 1952, according to a report from member- 
companies of the Radio-Television Manufacturers Asso- 
ciation. Total sales for the first quarter were 85,934,322 
units as compared with 118,277,243 units in the same 1951 
period. Sales of the television picture tubes to set manu- 
facturers in the first quarter of 1952 totaled 1,040,829 
units valued at $23.9 million, considerably below the 
1.882.793 tubes valued at $49.9 million sold in the cor- 
responding period a year ago. Of the 1952 first-quarter 
total, rectangular tubes 16 inches and larger in size ac- 
counted for 98 per cent of the sales. 

Radio and Television Receivers—First-quarter produc- 
tion of radio and television sets dropped more than 40 
per cent under the output in the corresponding 1951 
period, according to the RTMA. Radio output aggregated 
2,367,800 units while TV sets produced numbered 1,324,- 
831 in the period. A breakdown of the radio output showed 
959,117 home sets, 241,019 portables, 806,240 automobile 
sets and 361,424 clock receivers. Radios with FM circuits 
manufactured in the first 3 months of this year totaled 
123,685 sets while TV receivers containing FM facilities 
totaled 27,107 units. 

Farm Pumps—Factory sales of domestic water systems 
in the first quarter of 1952 aggregated 144,002 units 
valued at $13.9 million as compared with 198,529 units 
valued at $18.9 million during the same period in 1951 
according to the Bureau of the Census, Department of 
Commerce. Of the 1952 total, 56,998 units were deep-well 
pumps while 87,004 units were of the shallow-well type. 

Aluminum—Primary production in the first quarter of 
1952 indicates a peak year in aluminum output according 
to Donald M. White, Secretary of the Aluminum Associa- 
tion. With both the January and March output exceeding 
the monthly average of 1943, peak year of World War IU, 
the first quarter total of 452,667,474 pounds topped the 
first quarter 1951 output of 401,431,462 pounds by 12.8 
per cent. 

Aluminum sheet and plate shipped by member com- 
panies of the Association during the first quarter totaled 
238,732,108 pounds, while aluminum foil shipments  to- 
taled 18,329,027 pounds. Permanent-mold and semiper- 
manent-mold rough castings (except pistons) shipped in 
the quarter amounted to 6,549,946 pounds. 

The increased primary aluminum output coupled with 
the vast aluminum expansion program and the present 
easing in demand for aluminum products has projected 
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WIRE and CABLE 





MANUFACTURERS OF: 


SRIR JAN-C-76 

Radio and instrument wire 
Co-axial cable 

Nylon and polyethelene wire 












Quality Assurance 
for Your Product 


Communication and 
Telephone wire 
Shielded and braided wires 


Twin lead 
AC molded line cords 

TV male and female connectors 
Hook-up wire 






RADIO AND FLECTRIK WIRE PRODUCTS 


CLIFTON, NEW JERSEY 


PULP PRODUCTS DEPARTMENT 


A Ree 


230 Park Avenue, New York 17, N. ¥ 35 E. Wacker Drive, Chicago }, Ill 
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WOOD SCREWS 


@ Reduce Assembly Time 
@ Join Parts Better 








@ improve Product Appearance 
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Other Typical Use of Pheoll standard and special wood 
Pheoll Products screws reduces overall assembly time and pro- 
: f vides the means for joining parts tighter and 
Machine Screws, Tapping stronger. Also, they improve the final appear- 
Screws, Cap Screws, Set ance of your products. 
Screws, Stove Bolts, Ma- These quality screws are made from cold 
forged blanks—individually turned, provid- 
re ing clean cutting edges free from nicks and 
Nuts, Phillips Recessed burrs. The sharp gimlet-type point penetrates 
Head Screws and Bolts, the wood fora straight and rapid driving start. 
Spiral threads seat firmly in the wood, pro- 
: viding a rigid bond that resists strain and 
Special Cold Headed and vibration. Pheoll wood screws are available in 
Threaded Products. slotted or Phillips recessed head types—in a 
broad range of sizes—all head styles, 
different metals and in all finishes. 
Ample stocks of steel and brass wood 
screws are always carried in stock. 


chine Bolts, Machine Screw 


Sems (Lock Washer Screws), 









simple adjustments 
special Le AR A disc available 
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DIVISION OF ELASTIC STOP NUT CORPORATION OF AMERICA 


O27 NEWARK AVE ELIZABETH 3 NEW JERSEY 








































































PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . . Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. . - Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive . . . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


VOLTAGE OF 4V WITH AMPERITE 
BATTERY & CHARGER! VOLTAGE VARIES 


¢ 


¢ 

°” Amperite REGULATORS are the’ simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . . For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


lias Leen TLL Lt a Cae es 


Atlas Radio Corp., Ltd., 560-King St., W 













The Best Wining 
Buy in Americagy 


150 Leading Electrical 
Manufacturers think so 
(Typical reports available on request) 












Are YOU getting less than 
the best? 
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For all Electrical 
Products 


Dereser ere eee eh SA 





Write today to 


UNITED MANUFACTURING & SERVICE CO. 
407 SOUTH SIXTH STREET 





S 4 MILWAUKEE 4, WIS. 
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a 
Rete bth a a ed 


aluminum ahead of steel in the materials decontrol race. 
Most aluminum controls will probably be lifted this sum- 
mer according to present NPA plans. As a first step, users 
of the white metal will be allowed to write their own 
priority tickets for up to 40,000 pounds of aluminum prod- 
ucts during the third quarter as compared with the 2,000 
pounds allowed at present. The second step will probably 
come in the fourth quarter of 1952 when aluminum will 
be pulled out of the CMP rationing system and returned 
to an almost-free market. 


Magnesium—Primary magnesium production in the first 
quarter of 1952 totaled 24,112 tons, a 340 per cent in- 
crease over the same quarter of 1951 according to the 
Bureau of Mines. Shipments were up 312 per cent, while 
producers stocks at the end of March were 5,906 tons, ap- 
proximately 79 per cent of one months’ supply at the rate 
of quarterly consumption. 


Copper—The increased flow of copper and brass scrap 
probably will permit the filling of second quarter CMP 
copper orders despite the fact that refined copper has 
been in shorter supply, according to the National Produc- 
tion Authority. 

NPA’s Copper Division reported that several factors 
have contributed to the increased availability of copper 
scrap. These include: A steady increase in scrap offerings 
since November, 1951, reflecting partly the softness of 
foreign markets and anticipation of a similar easing of the 
domestic market; success of the Defense Department in 
collecting and returning scrap resulting from the fabrica- 
tion of ammunition and other military products; return of 
an increasing amount of old scrap by the military services 
for allocation by NPA; the success of other salvage pro- 
grams; and pricing policies of the OPA. 

Despite the better availability of copper scrap, however, 
the NPA sees no possibility of decontrolling copper in the 
foreseeable future. Offsetting the pickups in scrap is the 
strike in the Chilean copper mines and the subsequent 
refusal of Chile to sell the bulk of its copper to the U.S. 
at a price of 27.5 cents a pound. Until the Chilean situa- 
tion is resolved, U.S. supplies of copper will be more 
scarce than ever since Chile furnishes about 20 per cent 
of the total copper consumed in this country. 


Manufacturing Statistics Available 


Publication of the first annual volume of manufacturing 
statistics, based on the Annual Survey of Manufacturers, 
has been announced by Director Roy V. Peel of the Bureau 
of the Census, Department of Commerce. Entitled, “An- 
nual Survey of Manufacturers: 1949 and 1950,” the initial 
volume in the yearly series presents statistics covering the 
years 1949 and 1950 for industry groups, important indi- 
vidual industries and for geographic divisions and states. 
Future volumes will cover single years only beginning 
with 1951. The Annual Survey of Manufacturers is de- 
signed to provide basic industrial statistics for the years 
between the full-scale Censuses of Manufacturers taken 
every five years. The next Census of Manufacturers will 
be taken in 1954, covering industrial activity in 1953, 
while the most recent one covers 1947. 

The present volume includes statistics on wages and 
salaries, man-hours, value added by manufacture, cost of 
materials, value of shipments for selected industries and 
classes of products, size of establishments, manufacturers 
inventories, expenditures for new plant and equipment, 
and selected metals consumed. Priced at $2.00, the “An- 
nual Survey of Manufacturers: 1949 and 1950” will be on 
sale through the Government Printing Office and field 
offices of the U.S. Department of Commerce. 
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Chances are that the specific properties you 
need to meet the increasingly severe requirements 
of smaller, more powerful electrical units can be sup- 
plied by one of IMC’s many standard varnishes. 


BUT ...if a standard varnish doesn’t fit your 
particular needs, IMC will have a special varnish 
formulated to meet your requirements. 


Two of the largest, most experienced manu- 
facturers design IMC’s varnishes not only to provide 
greater protection but to compensate for weak- 
nesses in other portions of the insulating system. 


For impregnating all types of Class A or B in- 
sulated equipment, IMC recommends Pedigree Var- 
nishes, which include baking, air-drying, finishing, 


INSULATION 


MANUFACTURERS CORPORATION 


ee Ga'i20 leer) 
1231 Superior Ave., N. E 
aa 
SU perior 1- 2310 


“CHICAGO 6 
Ee lll eka e 
Phone 
CE ntral 6-7320 





Local Stocks Available 


What qualities do you need in 


Phone TOwnsend 8-2577 


















your insulating varnish?... 


FILM TOUGHNESS 
BONDING STRENGTH 
HEAT STABILITY 
PENETRATIVE ABILITY 
LONG LIFE 
THERMAL CONDUCTIVITY 
DIELECTRIC STRENGTH 
DEEP DRYING 
NON-SOFTENING 
OIL, WATER, ACID, and 
ALKALI-RESISTANCE 
FUNGUS RESISTANCE 
FILM FLEXIBILITY 
CHEMICAL STABILITY 
GOOD BUILD-UP 


sealing, and sticking varnishes and compounds. 


For Class H electrical units which require 
extreme heat resistance, IMC recommends Dow- 
Corning silicone varnishes. 


Use IMC varnishes for your motors, coils, 
transformers, and other electrical equipment. Ask 
your nearest IMC office for literature and recom 
mendations. 


FREE BULLETINS 


Contain product infor- 
mation and complete 
technical data. Avail- 
able on request. 


mam g 


PEDIGREE 








DAYTON 2 
120 W. Second St. 
Phone Michigan 1391 


DETROIT 2 
Harry R. Brethen 
15 Lawrence Ave. 


MILWAUKEE 2 
312 E. Wisconsin Ave. 
Phone DAly 8-5359 


PITTSBURGH 22 
535 Smithfield Street 
Phone GRant 1-7100 


i $ oo. SS . 
Ars ae 


*MINNEAPOLIS 3 PEORIA 
H. A. Holden, Inc. W. C. Johnson 
1208 Harmon Place 101 Heinz Court 


Phone Geneva 5353 Phone 2-7786 
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This is a 360-degree Now if your imagination is stirred by 

—— bearing counter... this suggestion, then you can count on 

~ equipped with high-speed Veeder-Root to help you add up to some- 
Geneva transfer and large, thing that will really count to YOUR 

readily readable figures...which speeds advantage. 

the work and heightens the accuracy of 

gunnery. And it might well be adapted VEEDER-ROOT INCORPORATED 

to bring the same advantages to many “The Name That Counts” 


° : HARTFORD, CONN.*CHICAGO* GREENVILLE, S.C. 
other operations in defense work. Mendvesh Canadn.« Seen desta 
Offices and agents in principal cities 


Counts Heerything an Earth 
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HOW FAR AHEAD ARE 


With the earth’s natural fuel re- 
sources diminishing under mankind’s 
constantly increasing demands, the 
utilization of solar energy for power is 
emerging from the experimental to the 
practical. Who can tell when our com- 
munity power houses will take a totally 
different form — with electronically 
controlled rooftop apparatus a domi- 
nant feature? 

Then — as now — C.T.C. will keep 
pace with progress in electronics by 
supplying top-quality, top-performing 
circuit components. In fact, only a few 
short years ago developments for which 
C.T.C. is now furnishing coils, ter- 


YOU THINKING? 


minals, and many other essential units 
would have seemed as far in the future 
as the general use of solar energy. 

Here at C.T.C. we’re constantly de- 
signing new electrical and electronic 
components for future applications. 
Perhaps we can work with you on your 
“projects for the future.” 

These days our production facilities 
are fully occupied with military pro- 
duction — as yours probably are. But 
we’re ready right now to talk with you 
at the engineering level on your post- 
emergency plans. 

Just write to Development 
Department: 


CAMBRIDGE THERMIONIC 
CORPORATION 
453 Concord Ave., Cambridge 38, Mass. 


custom or standard... the guaranteed components 
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Here are the principal 
grades of Cold-Rolled 


U-S*S ELECTRICAL STEEL SHEETS 
and the primary uses 


for which they are intended. 


US'S FIELD GRADE—used principally for 
intermittent-duty fractional horsepower 
motors. 


U-‘S‘S ARMATURE GRADE—for small mo- 
tors, armatures, good-quality fractional 
horsepower motors, field poles, and other 
magnetic circuits. 


U-S‘S ELECTRICAL GRADE for the better 
class of small motors and for commercial 
motors, and generators of medium effi- 
ciency. Also used, in thinner gages, for 
small intermittent-duty transformers, re- 
actors, relays and other magnetic circuits. 


US'S MOTOR GRADE—used in motors 
and generators of good efficiencies, in 
small transformers, reactors, and other 
apparatus where medium core loss values 
are desired. 


US‘S DYNAMO GRADE — used in high 
efficiency motors and generators, small 
and medium-sized intermittent-duty 
transformers, reactors, electrical meters, 
laminated pole pieces for small electrical 
devices and similar applications where a 
low core loss is required at a medium cost. 





$-S Cold-Rolled Electrical Sheets in all the above grades 
© available in continuous coils from 2- to 40-inches wide 


din 22 to 29 gage inclusive. 





‘S*S Cold-Rolled ELECTRICAL SHEETS used in WIDE CONTINUOUS COILS | 


Speed up production, reduce die wear, give better lamination factor 


Their substitution for hot-rolled silicon sheets requires no change 
in design, involves no sacrifice in core loss or permeability, 
assures less handling, minimizes scrap losses, reduces costs. 


It will pay manufacturers of rotating 
equipment and small transformers to in- 
vestigate the cost-cutting possibilities of 
U'S'S Cold-Rolled Electrical Sheets, and 
especially the additional economies they 
offer when purchased in wide width coils. 

From the fabricating standpoint, cold- 
rolled sheets possess important advantages 
over hot-rolled sheets. 


In the first place, they have much better 
punching characteristics. The surface 
oxides on the cold-reduced product are 
thinner, less abrasive and more tightly 
adherent than those on hot-ralled sheets. 
As a result, more laminations per die grind 
and a longer life of the die are obtained 
when punching laminations from the cold- 
rolled sheet. This better punchability 
means faster stamping, a higher produc- 
tion rate and lower costs. 

In addition, the thinner oxide film on 
the cold-reduced sheets beneficially affects 
the lamination factor—permits the maxi- 
mum amount of steel in a given height of 
stacked laminations. 


Even though your processes may not 
be set up to gang-punch widths of 30 to 





ee 


Gang punching lamination blanks for refrigeration motors 
at Westinghouse Electric Corporation, Springfield, Mass. 
Efficient production is obtained by using wide continuous 
coils of U-S-S Cold-Rolled Electrical Sheets. 






















GET COMPLETE INFORMATION, MAIL THIS COUPON 


United States Steel Company 
525 William Penn Place, Room 2802T 
Pittsburgh 30, Pennsylvania 

Please forward my free copy of ‘“U.S-S ELECTRICAL 
STEEL SHEETS, Engineering Manual No. 3.” 
Name 
Company 


Address 


Here at Webster-Chicago Corporation, E & | type lamina- 
tions of different sizes for radio and television use are pro- 
duced from a limited inventory of coil stock by slitting 30-in. 
coils to widths required for the day's stamping schedule. 


34 inches, you may find it advantageous, 
as many manufacturers have done, to buy 
U-S‘S Cold-Rolled Electrical Sheets in 
continuous coils of this size and slit in your 
shop to the specific widths required by 
production schedules. This not only will 
enable you to operate with a lower inven- 
tory, but assures steel, cut to the width 
required, when you need it. 


Continuous coils minimize scrap loss due 
to mispunching and partial laminations, 
and decrease handling cost as well. Die 
performance is further increased by elimi- 
nation of the partial stampings which 
occur when cut lengths are used. 

The care and skill exercised in producing 
the steel—in processing, inspecting and 
testing U-S’S Electrical Steel Sheets as- 
sure their outstanding performance. Their 
ability to meet the requirements of uni- 
formity in core loss, permeability, flatness. 
ductility for shearing and punching, and 
uniform thickness is well established. As a 
result, U-S’S Electrical Steel Sheets are 
accepted by most electrical engineers as 
the finest electrical sheets available anywhere. 


Title 


State 


U-S*S metallurgists can help you turn out 
quality products with lean alloy steels 
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@ Thousands of manufacturers have 
lately been forced into using lean 
alloy steels, instead of the rich alloys 
they are accustomed to. Some have 
found that the transition from rich 
to lean alloy has presented a few 
problems. However, satisfactory re- 
sults can be obtained from lean alloy 
steels, if heat-treating and fabricat- 
ing methods are adjusted to suit 
these steels. 

If you are having trouble perhaps 


“... with improved quenching... 
we obtain more satisfactory hardening.” 


@ Utica Drop Forge & Tool Corpora- 
tion developed an improved method 
of quenching and tempering with the 
help of U-S’S metallurgical assistance. 
Mr. C. E. Wilderman, Vice President 
of the Tool Division, has this to say: 
“With your help, our metallurgists have 
developed heat-treating methods that 
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we can help you. We'll be glad to 
analyze your heat-treating and fabri- 
cating methods and give you specific 
advice based on our wide experience 
in this field. 

There is no charge for this service. 
It’s part of our continuing program 
to help all of our customers get the 
most out of the steels they’re using. 

We quote two well-known manu- 
facturers who have benefited from 
our suggestions: 


“Forging is easier with lean alloys.” 


enable us to get results with lean alloys 
equal to those obtainable with high 
alloys. Daily control tests show that 
our adjustable-end wrenches surpass 
the Federal Specifications by several 
times (for the 12-inch wrench— 25,000 
in. lbs. of torque as compared to 7,650 
in. lbs. required). We know a good deal 
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® Mr. C. S. Thomas, Chief Metallur- 
gist at Jeffrey Manufacturing Com- 
pany, says, ‘““We used to have trouble 
with uneven hardening. 

“Now, with an improved quenching 
process recommended by U°S'S engi- 
neers, we get uniform hardness without 
exception. The new method speeds up 
quenching and makes it easier to quench 
large parts, such as 100-pound, alloy 
steel gears. 

“‘We gain increased production and 
reduce the chance for human error. In 
addition, we obtain more satisfactory 
hardening.” 
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An improved method of quenching, recommended by U-S’$ 
metallurgists, is used at Utica Drop Forge & Tool Corp. 
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of the credit for these high torque rat- 
ings is due to the improved heat treat- 
ment.”’ 4 
Our engineers and metallurgists will 7 
bring to the solution of your problems 
the latest ideas and techniques in the ¥ 
working and treating of steel. We urge 
you to draw freely on their services. | 
Just call your nearest District Sales” 
Office, or write to United States Steel” 
Company, 525 William Penn Place, 


Pittsburgh 30, Pa. 
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Heavy-duty axles and shafts made without heat treating- 
with pre-hardened free-cutting CARILLOY FC 


@ Every year, over 5 million tons of 
coal pour out of the 6 Fairmont, 
West Virginia region mines of Con- 
solidation Coal Company (W. Va.). 
All repair and rebuilding of the hard- 
working equipment used in these 
mines are done at the company’s 
Monongah, W. Va., maintenance 
shop. 

Here, highly skilled machinists 
make everything from mine locomo- 
tive axles to armature shafts. Each 
new part they make must be as 
strong as the original, without bene- 
fit of heat treatment after machining. 

So here is just the place for a very 
special kind of alloy steel. 

Consolidation Coal Company 
(W.Va.) has found that they can pro- 
duce practically all of the heavily 
stressed parts they use in their own 
shops— without heat treating—with 
a special grade of alloy steel, such as 
U-S‘S CarIL_Loy FC steel. This pre- 
hardened, free-cutting alloy steel is re- 
ceived from the mill already quenched 
and tempered to the hardness re- 
quired. No further heat treatment is 
necessary. Finished parts have a 


The shaft for this 1800 pound locomotive armature was 
machined from CARILLOY FC. 
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HERE, in the Monongah, W. Va., maintenance shop of Consolidation Coal Company (W. Va.), a machinist turns 
a CARILLOY FC axle for a 20-ton locomotive. 


minimum tensile strength of 140,000 
psi. and good surface finish. 

US'S CarILLoy FC offers you 
important advantages if you have to 
make heavy-duty shafting or other 
parts that require 125,000 to 175,000 
psi. steel. This deep-hardening man- 
ganese, chromium, molybdenum al- 
loy steel is available quenched and 
tempered from 255 to 375 Brinell. 
You don’t have the expense of heat 
treating after machining and you 
eliminate rejects caused by distor- 
tion and scaling. 

For production work, remember 
that CARILLOY FC, easy to machine, 
is easy on your tools—some users 
report that tools last 300% longer, 
and more pieces can be produced 
per hour. 

CaRILLoy FC is available now, 
quenched and tempered or annealed, 
in all standard bar forms and sizes. 

It costs only a fraction of a cent 
more per pound than ordinary 
through-hardening alloy steels. 


+ 
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one grade of alloy steel: (A) is an armature shaft. The 
following parts are for loading machine: (B) loading 


hinge pin, (E) transmission clutch shaft, ( 
drive axle, (G) caterpillar idler axle, (H) 
(1) caterpillar take-up shaft, (J) 

(K) caterpillar take-up screw. 
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U-S°S 17 (tvee 430) finding wide acceptance 


; both as an alternate grade 


and for new Stainless applications 


HE ready availability of straight-chromium Stainless 
T Steels has led designers to take a closer look at these 
materials. As a result, they are discovering hitherto unex- 
plored and highly-desirable qualities both in fabrication and 
performance. 

For example, the lower tensile strength of the straight- 
chromium grades enables them to be drawn, bent or sheared 
with less power than comparable nickel-bearing grades. 
Spinning is easy and welding presents no unusual difficulties. 

These qualities have led designers to specify the straight- 
chromium grades, including U’S’S 17 (Type 430) Stainless 
Steel, not only as alternates for currently unavailable nickel- 
bearing grades but also in applications where Stainless Steel 
has not been used previously. 


Icing depositor now manufactured 
from U-S:S 17 Stainless Steel 


Mallet & Company, Pittsburgh, Pa., manufacturer of equip- 
ment for the baking industry, turned to U-S’S 17 Stainless 
for their icing depositor. This grade fulfills every require- 
ment of sanitation, appearance, ease of cleaning and 
durability. 

Fabrication of the outer shell, drawer, fixtures, top, hop- 
per, drive cover, shaft and agitator from U-S‘S 17 involved 


no problems. Steps involv- 
f \ 
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ed include bending, roll 


“ forming and welding. 
t 





Restrictions on nickel-bearing grades 
of Stainless Steel led J. D. Ferry Co., 


Since straight-chromium Stainless Steel has been avail- 
able without CMP tickets in recent months, these designers 
have investigated it for applications where even carbon 
steel has been used before. And they have found the superior 
corrosion resistance, the attractive appearance and the ease 
of cleaning of U-S’S 17 far more than offset its additional cost. 

As an alternate for nickel-bearing grades, U-S’S 17 Stain- 
less has taken its place on the production line of many 
products. Many manufacturers report no problems encoun- 
tered in the switch; in some instances shop employees had 
to be told they were using a different grade. 

Whether you are considering U-S’S 17 as an alternate 
grade or for a first use of Stainless, our engineers will be 
glad to assist and advise you in its application. 





Potato chip machine maker 
switches to U-S‘S 17 Stainless 


the machine are fabricated from this 
straight-chromium grade. 





Inc., Harrisburg, Pa., to examine 
US'S 17 for suitability in manufac- 
ture of its potato chip machines. As a 
result, supply tank covers, side pan- 
els, salter, chip chute, vapor vent 
: stack and washing machine cover of 


Fabrication, including brake form- 
ing of 3%’’ Stainless plate, riveting, 
stamping, roll forming and welding, 
caused no difficulty. The appearance 
and ease of cleaning of ‘U-S-S 17 meet 
the company’s rigid specifications. 







U-S-S STAINLESS STEEL sweets - strip - pLates 


BARS + BILLETS - PIPE - TUBES - WIRE + SPECIAL SECTIONS 
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NEW WESTERN BRANCH 
Largest selection of modern high precision Swiss machine tools 
displayed on the West Coast is at 5124 Pacific Boulevard, Los Angeles, 
Western Branch of Carl Hirschmann Co., whose executive offices are at 
30 Park Avenue, Manhasset, N.Y. 
NEW MIDWEST BRANCH 
Showrooms and warehouse for complete machiy.es, spare parts 
and factory service for all lines exclusively representei in U.S. by 
Carl Hirschmann Co., is being developed at 525 E.Michigan Street, 
Milwaukee. Russell T. Gilman is Executive Director. 
PRECISION BALL BEARING MANUFACTURING 
Precision Ball Bearing Manufacturers have taken a decided 
interest in Tornos Automatics for bearing races manufacture. Tornos 
Machines, slower than multiples, have proven to make up lost time by re- 
ducing and eliminating secondary operations. 
AIRCRAFT INSTRUMENTATION 
Leading U.S. instrument makers use Hauser Burnishing Machines 
for much of their super finishing work on small parts. The new Hauser 
Super Finishing Method with especially developed ceramic wheels has 
found many suitable and cost-cutting applications in the instru- 
ment field. 
SWISS MACHINES TO U.S. STANDARD 
Hirschmann disregarding additional manufacturing costs, is 
striving more and more to adapt Swiss machines to U.S. Standards. Most 
of their machines are not only built to such standards but also are 
equipped with U.S. fuse boxes, belts, switches and standard precision 
ball bearings. 
AIR SHIPMENTS 
- In many emergency cases Hirschmann has made delivery of medium 
hy Sized machine tools (2000 lbs) from Switzerland to Midwestern factories 
ss in 48 hours via transatlantic air freight service. Through special 
assistance by U.S. customs, air shipments are cleared with only a few 
hours delay in New York. 
CAM AND TOOL SERVICE 
Complete cam and tool service for Automatics is obtainable 
directly from Manhasset. Factory trained Hirschmann specialists assure 
accurate and prompt service. 
DIAMOND WHEELS 





Hirschmann has secured considerable quantities of diamond 
wheels, which are adaptable for most standard machines. Prices are 
somewhat above domestic wheels due to the fact that in Switzerland the 

TES diamond market is still operating on free market. 
SPARE PARTS 
Carried in stock at 30 Park Avenue, Manhasset, N.Y., is most 
every spare part necessary for Hirschmann machines. Large quantities 
of collets and carbide tools of every bore and size also are stand- 
ard stock items. 


1f you want the complete issue of HIRSCHMANN HIGHLIGHTS regularly, write Carl Hirschmann Co., 30 Park Ave., Manhasset, N. Y. 





Why let electrical contact assembly snag your production? 


Call on 
MALLORY 
Contact Assembly Facilities 


You can save time, money and effort by turning 
to Mallory for your electrical contact assemblies. 


This contact assembly for an electrical power 
control is an example of Mallory ability in design 
refinement and production economy. The con- 
tacts must break heavy currents without sticking. 
The contact arm needs low electrical resistance, 
and must withstand repeated impact without dis- 
torting. And the complete assembly must be pro- 
duced at reasonable cost. 


Mallory 
 Elkonite 
Contacts 


Through the use of Mallory Elkonite® contacts... 
high-strength Mallory copper-base alloy for the 
contact arm... special Mallory brazing methods 
... Mallory designed and produced an assembly that 
met all requirements of dependability and economy. Mallory Alloy 


Contact Arm 


EXPECT MORE... 
GET MORE FROM MALLORY 


If you have been producing your own electrical 
contact assemblies, it will pay you to investigate the 
advantages of Mallory Assembly Engineering. You 


Production of complete assemblies in Mallory’s 
recently expanded plant relieves you of all problems 
of purchasing, stocking, and fabrication of component 


can rely on Mallory to produce the right contact at parts and sub-assemblies. The finished assemblies 


the right price. Your requirements receive the atten- 
tion of Mallory specialists who have pioneered the 
development of new alloys, brazing techniques and 


delivered to your plant are backed by Mallory’s single 
responsibility, extending all the way from raw mate- 
rials to final inspection. 


fabrication methods especially applicable to contact 


Write to Mallory today about your contact assembly 
assemblies. 


problem. 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 
SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches © Television Tuners * Vibrators 


P.R.MALLORY & CO. inc. 
A L L O Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 


- cere 


MAC Gey 4 CO., INDIANAPOLIS 6, INDIANA 
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A Pedigree is a Promise of Quality... 
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PROMISE OF Quality THE PEMBROKE WELSH CORGI, as we know it today, traces its 
history back to 1107 when Flemish weavers brought it over to 
Wales to serve as a cattle dog. Hardy, alert and intelligent, 

PROMISE OF SE/V/CE 


members of this little breed make very rewarding household pets. 


PROMISE OF 7Q// POYCE 


HE Union shield trade mark identifies boxes _ sistent high quality standards without variation. 
with a pedigree that goes back to the timber 


Five of the nine largest paper machines in the 
in Union’s own forests. 


world and four modern box plants are your as- 
Only fibre from fresh cut trees goes into Union surance of getting Union boxes when and where 

boxes and completely integrated production, you need them. 

under one management in the world’s largest And 75 years of leadership in paper packaging 

Kraft pulp-to-container plant, is checked and _ stands ready to help you in any problem of pack- 

rechecked every step of the way to maintain con- age engineering or design. 




















UNION Corrugated Containers 


UNION BAG & Poper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK7,N.Y. 
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TO COMPARE ! 


The Simplest... 


Compare the fewer moving parts—the easy installation—straight-through 
wiring that simplify the Life-Line design ... See the uniformity of line and 
interchangeability of parts ... Watch how quickly parts are front-removable. 
So simple. You can do it blindfolded! Which means—simplified maintenance! 


The Toughest... 


Compare the rugged construction of the enclosure which is Bonderized® 
and finished with baked grey enamel. Rust resistance that lasts a lifetime . . . 
See the positive protection that Life-Line offers with the patented “De-ion®”’ 
Arc Quencher that stops contact pitting and provides greater arc interrupt- 
ing capacity ... Watch how the bimetallic relay gives snap-action overload 
protection. 


The Most Dependable Linestarter Ever Built! 


Read what this chief electrician of a large southern paper mill* says: ““The 
Life-Linestarter, through a foot-operated pushbutton, starts and stops the 
motor four times a minute, 24 hours a day, 30 days a month. After at least 
a million cycles, contacts showed little wear.” 


t SEE FOR YOURSELF / 


Ask to see the “Strip-Down” Test. It will open your eyes to Life-Line- 
starter’s stepped-up performance and maintenance. Your Westinghouse 
salesman will show you. Or send for, ““Tomorrow’s Starter Today”, B-4677. 
Write: Westinghouse Electric Corporation, Box 868, Pittsburgh 30, Pa. 
*Name on request J-30096 





If Alexander Graham Bell hadn't been a teacher of 
“visible speech” it is probable he never would 

have invented the telephone * By showing deaf persons 
the positions held by the mouth, lips, throat and 

tongue to make sounds, Bell taught them to speak. 

His uncanny perception—that sound had shape 

—led to the indispensable instrument at your elbow 


that transforms miles into minutes. 


¥ 


—_ Many of the men responsible for making a new or 
_2 
9) &. 


Rez, improved product better, faster and cheaper are finding 
| the answers to their problems with Van Huffel cold 
formed metal shapes and tubing * So, don’t shelve 

that seemingly impossible idea because of the known 
limitations of methods and materials. 

It’s just possible Van Huffel’s half century of experience 
and perception of shapes for things to come can 


transform that mental image into a metal miracle. 
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TUBE CORPORATION - WARREN, OHIO 
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WELDED . LOCK SEAM . OPEN SEAM . BUTTED TUBING - METAL SHAPES - MOULDING 





Can You use an experienced 


Air Tool Application Engineer? 


aa Keller sales office has one 
or more men specially qualified by training and 
experience to help in the proper selection and 
use of air tools for unusual or difficult jobs. 


These men can select from an unequalled va- 
riety of standard attachments and fittings to 
meet the special requirements of each produc- 
tion and assembly operation. 


You can put this man on your staff 
... but MOT on your payroll 
wor 


Where they find unusual problems, these 
Keller application engineers can frequently ad- 
vise how to make and use special attachments. 


This service has shown thousands of manu- 
facturers how screw driving, nut setting, drilling, 
grinding, and other repetitive jobs can be han- 
dled quicker, easier, and at lower cost with 
Keller Air Tools. 


KELLER TOOL COMPANY 
GRAND HAVEN, MICH. 


KELLER ~vacomalte ool 
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HIGHLIGHTS FROM OUR RECORD IN THE ARTS 


@ Led the way in putting karat gold and ster- 
ling silver alloying and rolling on a scientific 
basis. 


@ Created compositions to meet advancing 
jewelry and silverware production requirements. 


@ Developed methods and equipment for pro- 
ducing gold and silver alloys which assure uni- 
formity in quality, working properties, gauge 
and finish. 


@ Originated new and better gold solders, 
silver solders and fluxes. 


@ Developed methods and equipment for re- 
fining precious metal scrap and waste which 
assure accurate recovery. 


@ Produced silver anodes of exceptional fine- 
ness, purity and uniformity for trouble-free pro- 
duction plating. 

@ Aided a great many jewelry and silverware 
manufacturers in solving specific precious metal 
problems. 


ELECTRICAL MANUFACTURING 








our Customers 


who made it possible 





As we start on our 86th year of continuous operation, we want to express 
our appreciation to our thousands of customers in the Arts and Industry 


who have made possible our progress from a small beginning to an 


important unit in American business. 


You'll bear with us for being a bit proud of our record—the highlights 


of which are mentioned below. 


At the same time, we pledge to all customers, old and new, a continu- 


ance of the high quality of product and service, and the constant 


seeking for improvement that have become traditional with us. 


Handy & Harman 


General Offices: 82 Fulton St., New York 38, N. Y. 
OFFICES AND PLANTS: BRIDGEPORT, CONN. + PROVIDENCE, R. I. « CHICAGO, ILL. 
CLEVELAND, OHIO * DETROIT, MICH. *» LOS ANGELES, CAL. * TORONTO, CANADA 
DISTRIBUTORS IN PRINCIPAL CITIES 





HIGHLIGHTS FROM OUR RECORD IN INDUSTRY 


@ First and foremost in standardizing silver 


@ Helped thousands of manufacturers apply 
solders. 


these alloys to an amazing range of metal join- 


eB Created new silver brazing alloys to meet ing in both domestic and defense production. 
new industrial requirements. 

a @ Advanced silver alloy brazing uses and 
© Criginated EAST-FLO and SIL-FOS low- benefits through unceasing research, engineer- 
temperature silver brazing alloys that’ set new . . os 

: ing aid and training programs. 
standards of strength, speed and economy in 


metal joining. @ Developed new uses of silver and its alloys 
@ Won 6 Army-Navy “E" awards for produc- for Industry .. . silver-clad metals, powdered 
tion of EASY-FLO and SIL-FOS and for giving metals, solder flushed metals, silver paint, etc. 
assistance to users during World War Il. 
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Q. 
How can they 


increase your 
sales? 


AMERICAN SCREW CO. + ATLANTIC SCREW WORKS, INC. 
THE BLAKE & JOHNSON CO. - CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. - CONTINENTAL SCREW CO. + THE EAGLE LOCK CO. 
ELCO TOOL AND SCREW CORP. - GREAT LAKES SCREW CORP. 
THE H. M. HARPER CO. + THE LAMSON & SESSIONS CO. 
NATIONAL LOCK CO. +» THE NATIONAL SCREW & MFG. CO. 
PARKER-KALON CORP. - PHEOLL MFG. CO. 
ROCKFORD SCREW PRODUCTS CO. + SCOVILL MFG. CO. 
SHAKEPROOF INC. + SOUTHERN SCREW CO. 
THE SOUTHINGTON HDWE. MFG. CO. « STERLING BOLT CO. 
STRONGHOLD SCREW PRODUCTS, INC. » WALES-BEECH CORP. 


A Through the Phillips Cross-Recessed-Head Screws that they 
© manufacture. These famous fasteners are a mark of quality man- 
ufacture to your customers. Phillips Screws are nationally advertised in 
The SATURDAY EVENING POST as the clue to quality: X marks the spot. 
You'll find them a real sales-plus on your product. What’s more, you 
save time, work, money with Phillips Wood, Machine, Tapping Screws 
or ““Sems.” They cut driving time up to 50%, set up tighter, add structural 


PERFECTLY strength. With Phillips Screws you'll find production power driving practi- 
MATED! ' 
Only Phillips cal, cut lost time due to accidents. Be sure to cash in on their many benefits. 


Drivers ore per- 
fectly mated to 
Phillips Screws. 
Look for the 
name Phillips 


on the shank. marks the spot... the mark of extra quality 


PHILLIPS Coss RcesseaHead §G Ri ws 





As Advertised in 


ELECTRICAL MANUFACTURING 


An important splice in progress on a 3/c, 
500 MCM, 26,400 V shielded paper- 
lead feeder cable for Public Service Elec- 
tric and Gas Company's new Warren 
Point Substation at Fairlawn, N. J. 


Veteran splicers in the Underground 
Department like Natvar splic ing kits, 
because they provide exac tly the right 
number of rolls of v.c. tape cut to 
proper lengths and widths, and exact 


quantities of other materials required | ublic Service is working around the 
for the job. Engineers and foremen 


like the kits because they give close clock to provide adequate service for one 


“quality control” of the splicing oper- of the fastest growing areas in the coun- 
ation, with a minimum of waste and 


iqadlaes. try. Long range planning demands that 
additional facilities to meet the increas- 


ing load be built on a permanent basis. 


For this reason, extreme care is exercised in the selection of equipment and 
Natvar Products materials for the expansion program. Natvar splicing kits, made up in units 
for various sizes and types of cable, speed underground splicing because of 


Varnished cambric—straight cut and bias f : , ; 7 , 
; their convenience and insure uninterrupted service because of the uniformly 
Varnished cable tape 


Varnished canvas high quality of the materials. 
Varnished duck 


Varnished silk All Natvar flexible insulations have excellent physical and electrical char- 
Varnished special rayon 


Varnished Fiberglas cloth acteristics, and are dependably uniform, no matter where or when purchased. 


Silicone coated Fiberglos They are available either from your wholesaler’s stock or direct from our own. 
Varnished papers 


Slot insulation 

Varnished tubi nd sleevi 

somaalesinenmcnmee CORPORATION fi 
Lacquered tubing and sleeving 


Extruded plastic tubing and tape FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 
Extruded plastic identification markers TELEPHONE CABLE ADDRESS 


Ask for Catalog No. 22 RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 
. RANDOLPH AVENUE @© WOODBRIDGE, NEW JERSEY 
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OWENS-CORNING 


FIBERGLAS 
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iF YOU 


MAKE OR USE 


LECTRICAL EQUIPMENT 


IT WILL PAY YOU TO SPECIFY 


FIBERGLASS = insulating materials 


The size of most electrical equipment is largely controlled 
by the thickness of insulation required for efficient or safe 
operation. Effective electrical insulating materials permit 
the design of smaller sized electrical equipment which 
will deliver efficient service. 

That’s why, today, more and more makers and users 
of electrical equipment are specifying Fiberglas yarns in 
space-saving insulating materials. 

Insulating materials made with Fiberglas yarns com- 
bine exceptional strength with minimum bulk and, in 
addition, have higher thermal conductivity than con- 
ventional yarn insulations; thus permitting the design of 


smaller, lighter, high temperature electrical equipment. 

For example, Fiberglas-braided wires or cables can be 
as much as )% less in diameter than conventional prod- 
ucts. Fiberglas tapes, varnished cloths, sleeving and 
tubing, cords and laminates, as used in electrical appara- 
tus, save space . . . deliver top service far longer than 
conventional materials. 

So, if you’re a maker or user of electrical equipment, 
remember to specify FIBERGLAS. 

Owens-Corning Fiberglas Corporation, Electrical 
Sales Division, Departinent 866,16 East 56th Street, 
New York 22, New York. 


FIBERGLAS YARNS ALSO GIVE YOU THESE COST-SAVING ADVANTAGES 


HIGH 
TENSILE 
STRENGTH 
Even in small 
diameters, 
Fiberglas yarns 
have higher 
tensile strength 
than other 
insulating textiles. 


GOOD GUIDE TO A GOOD BUY! 


*Fiberglas is the trade-mark (Reg. U. S. Pot. 
Off.) of Owens-Corning Fiberglos Corporation. 
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Simplify your 
production procedure 
with High-precision 


and Electronic Applications 


To combine ceramic and metal parts into one permanent 
unit, Stupakoff draws upon extensive experience with 
both materials. Methods of assembly employed by 
Stupakoff include: shrinking, metallizing, soldering, 
pressing, spinning and others. Among the metals assem- 
bled to ceramics are silver, copper, brass, stainless 
steel and monel. 

The rotor shafts shown above consist of metal bands 
shrunk onto ceramic rods, and exemplify Stupakoff 


CERAMIC 


precision manufacture. On a mass production basis, 
concentricity of components, for example, are held to 
less than + 0.001 in. Likewise, the strains and spreaders, 
stand-offs and trimmers shown below meet the exacting 
requirements of the service for which they are made. 

Stupakoff high-precision ceramic assemblies offer 
many opportunities to reduce costs, increase production 
and improve electrical and electronic equipment. 

We will be glad to discuss your requirements with 
you and to submit samples for your inspection. 


STUPAKOFF 
& MANUFACTURING CO. 


LATROBE, PENNSYLVANIA 


ELECTRICAL MANUFACTURING 
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You can always chart a true course 
in production and marketing, when 
you work with Brass. For its “‘work- 
ing behavior” on any job is well- 
known, always reliable, never er- 
ratic. Yes, Brass is easy to get 
along with, whether you’re fabri- 
cator or user. And you'll never be 
left high and dry .. . like a major 
manufacturer who was forced to 
try a substitute material during the 
recent copper “shortage”... and 


You Always Know Where You Are... with 


who wound up paying more than 
$10,000,000 in free replacement 
parts to angry customers. 

No, it shouldn’t be long before 
there’s a shortage of shortages. And 
so, in the words of the world’s larg- 
est copper producer (a producer of 
many other metals as well): “On 
the basis of the facts, there is no 
need to consider long-range substi- 
tution of other materials for the 
red metal.’’ For, when all is said 


and done, there are no substitutes for 
Brass. And if you are a user of 
Brass mill products, your inquiries 
are invited now. 
° e ° 

The BrIsToL Brass CORPORATION, 
makers of Brass since 1850 in Bris- 
tol, Conn. Offices or warehouses 
in Boston, Chicago, Cleveland, 
Dayton, Detroit, Los Angeles, Mil- 
waukee, New York, Philadelphia, 
Pittsburgh, Providence, Rochester. 


“ Bristol-Fashion” means Brass at its Best 
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SERVICE 
GREATER VARIETY 
HIGHER QUALITY 


ALLMETAL 
AN / 


STAINLESS STEEL 
FASTENERS 


MACHINE SCREWS + NUTS - BOLTS - WASHERS + PINS - RIVETS 


AVAILABLE IMMEDIATELY FROM STOCK, an 
endless stream of first quality “AN” stainless fasteners is 
Allmetal’s answer to the exacting demands of defense pro- 
duction .. . in aircraft, electronics, ordnance, in industry 
everywhere. Always remember Allmetal, to get the fasteners 
you want—when you want them. é 


WRITE FOR 
CATALOG, 
ON YOUR 
LETTERHEAD, 
TODAY! 
QESS 5 MANUFACTURERS SINCE 1929 


ny 
Pe L204 de 
ae \., SCREW PRODUCTS COMPANY, INC. 
inn nr Srene*® 33 GREENE STREET NEW YORK 13,N. Y. 
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WHOUNKCEY 
A COMPLETELY NEW 
peactiona: MOTOR 





Compare the old and the new 


The new Form G General Electric f-hp motor requires less 
space—less space on driven machines—less space in 
storage and shipping. An entirely new ventilating system 
and more compact design, combined with strong but 
lighter metals, reduces the over-all dimensions. Throughout 
the line these motors are smaller, easier to mount. 











—— 
a’ 


Up to 50% lighter 


Reduce your shipping costs with this new, lighter weight 
G-E motor. In each horsepower rating, whether it's the 
standard dripproof or the totally enclosed fan-cooled 
motor you require, you'll find the weight drastically re- 
duced. All ratings conform to NEMA standards. Improved 
design, new materials—the result of General 


Electric 
research—have tipped the scales in your favor. 








rn 
eo 





All-angle operation 


Mount the sleeve-bearing motor in any position. Turn it in 
its cradle as required—the new lubricating and ventilating 
systems assure you of long life with little maintenance. 
These features, combined with an insulating system using 
a newly developed Nylon material will often enable you 
to apply the standard sleeve-bearing motor in place of 
the more expensive specials. Ask the nearest G-E office 
for bulletin GEA-5567 or write Section 700-112, General 
Electric Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC 


700-112 





For the newest important developments on 
the plastics front, look to the intensive 
miniaturization program underway in the 
electronics and communications fields. 
Working, in this case, through the vast re- 
sources of RCA, the program calls for in- 
tense miniaturization in size, and reduction 
in weight, of physical components. Idea, of 
course, is to produce smallest, lightest, as- 
semblies possible—with greatly improved 
efficiency—for a scope of use impossible 
with unwieldy old equipment. 


What a made-to-order spot for plastics ! 
And for a moulder! The terminal boards, 
insulators, coil cases and covers (shown 
here actual size) have tolerances so close 
that in some instances, they are machined 
to final dimensions. There are wall sections 
as thin as .012”. Inserts are fine Swiss screw 


Kurz-Kasch, Inc. °¢ 


Chicago, Harrison 7-5473 °* 


1419 South Broadway °* 
Branch Sales Offices: New York, Lexington 2-6677 °* 


machine plated parts with exacting thread 
fits assembled to microscopic dimensions. 
Materials are low-loss mica-filled phenolics. 

There’s a production story here, too! 
With such necessary precision, commercial 
production was at first thought to be im- 
possible. Within three weeks, we produced 
experimental tooling and a production 
method using compression and plunger 
techniques along with a combination of the 
two. And then, carefully analyzing our 
experimental program, we designed and 
produced production tooling—and are now 
meeting production quotas and rigid in- 
spection with commercial moulding 
methods! 


We can’t offer you a better recommen- 


dation. For small parts—or large ones—we 


can put lots of experience at your disposal. 


Dayton 1, Ohio 
Rochester, Hillside 4352 


Detroit, Trinity 3-7050 * Philadelphia, Granite 2-7484 


Dallas, Logan 1970 * Los Angeles, Richmond 7-5384 * St. Lovis, Delmar 9577 * Toronto, 
Riverdale 3511 * Export Office: 89 Broad Street, New York City, Bowling Green 9-775]. 


FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 
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MICRO SWITCH Field Engineering) 
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NEW PRODUCTS 0 


31 MICRO precision switches 
chosen by Clearing Machine 
Corporation to control 
Hydraulic Riveting Press 


Clearing Machine Corporation’s experience 
with MICRO Precision Switches in the design 
of this hydraulic riveting press is an outstand- 
ing example of the way in which MICRO prod- 
ucts are used to increase the efficiency of new 
products and for the improvement of present 
products. 


This “‘almost human” press performs ten oper- 
ations automatically in riveting a plate to an 
aircraft engine crankshaft. To protect both 
press and crankshaft against possible damage 
from misalignment of the part being processed 
. or from carelessness by the operator... 
MICRO units are used to give foolproof con- 
trol of eve ry step of this riveting operation. 
They were c hosen because of their rec ‘ognized 
precise action, their dependability, sturdy con- 
struction and long-life performance. 


If yours is a product which demands accurate 
operation over a long period of time...a 
product which must not fail . . . then MICRO 
precision switches offer the utmost in depend- 
able switching components. Experienced 
MICRO field engineers are at your service to 
help you select exactly the proper switch for 
your most complex design. Call or write the 


nearest MICRO SWITCH branch office today. 


A DIVISION OF 
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IMPROVE PRESENT PRODUCTS! 


i 


Do your requirements call for a switch to handle high 
current capacities or high inrush current? 

=—See the MICRO “‘BAFI” 
Switches 































ce The MICRO “BAFT”’ switches shown here i * 4 
e combine long life and reliability with the capa- ) 
id- — . 
1 city to make and break steady state currents 2 | 
d= ei e et . + 
Bett of 20 amperes and to handle inrush currents md i | 
ew I : . 4 
ont as high as 75 amperes on voltages up to 460 pre 4 | 
volts a-c. ; s 
es g 
i The rugged die-cast aluminum enclosures pro- } 
an ' ae ; 
oth tect the basic switching element against me- \ 
age chanical damage. They are also sealed against 4 
sed the entrance of dust, dirt, oil or moisture. : 
on- These switches provide a versatility of mount- 
on. ing and actuation that makes them suitable 
zed for many designs for industrial equipment. 
on- re 3 . ; 
[hey come with pin plunger, roller plunger 
and roller arm actuators and in right or left 
rate hand mounting designs. 
— 
_ For complete information on the characteris- 
»nd- , : ; ene 
| d tics and electrical ratings of these “BAFT: 
ice . ° é 
- tn switches or any of the more than 5000 var- 
. for ieties of precise MICRO switching units, we 
the invite you to write or call your nearest MICRO 
day. SWITCH branch office. 





MICRO cSWITCH 


FREEPORT, ILLINOIS 
MICRO Snap-Action Switches... Honeywell Mercury Switches 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 





GENERATOR SETS 








(to 20 KW) : oi 
High Frequency (to 12000 cy) aq 
Frequency Changers : ies 


Phase Convertors 
Low Voltage DC 
High Voltage DC (2500 V) 
DC to DC; AC to AC 
AC to DC; DC to AC 
High to Low Frequency 








ON ESCO 





Low to High Frequency 
Telephone Ringing 
Moving Picture 


GENERATORS 


(to 20 KW) 


ALTERNATING CURRENT 
Single Phase 
Polyphase 
Standard Frequency 


















High Frequency 
Inductor Alternators 
Permanent Magnet 


DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 


CONVERTORS 







(to 20 KW) 
Phase Convertors 
Frequency Convertors 






















You must have made this bet many times already... 
and you won, or you would not be reading this now! 













Every day, thousands of lives (probably including 
yours) and countless tons of many products are safe- 
guarded by made-to-order Esco electric power units. 





DYNAMOTORS 





DC to AC 
DC to DC 





In the marine field, radar has made tremendous con- 
tributions to safety at sea. Practically every ocean 
liner, tug, fishing boat, and other vessel equipped with 
radar depends on Esco to supply the power for this 
life-guarding electronic equipment. 





MOTORS 











(to 30 M.P.) 


ALTERNATING CURRENT 
Squirrel Cage Induction 
Wound Rotor Induction 













On the Independence and Constitution, largest Amer- 
ican luxury liners, watertight doors seal off compart- 











Synchronous ments in the hull. These doors are operated by Esco 
Single Phase motors to provide dependable power in any emergency. 
Polyphase 


Wherever operating conditions are rugged or failure 
could be disastrous . . . you will find Esco products 
specifically designed to do a particular job. 


Standard Frequencies 
High Frequencies 


DIRECT CURRENT 





















Sestes If you value the reputation of your product, why not 
Shunt ask Esco engineers to provide a made-to-order unit that 
Compound will increase dependability, add to the life, and better 
High Voltage the performance of that product? Write us today. 
Standard Voltage 
i 
Low Voltage PLEASE!! 


SPECIAL APPLICATIONS When you write for information, please send de- 
Sesensthehin a tails of your requirements. Esco equipment is speci- 
alla selediins fically designed to fit your individual application. 








ELECTRIC 


171 SOUTH STREET 


PECIALTY <- 


STAMFORD, CONN. 
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(zalid saves time and money in Printmaster wiring 
... With smooth, flexible Irvington FIBRON © Tubing 


The job of wiring Printmasters and other duplicating and copying 
machines is simplified by the smooth interior surface and unusual 
flexibility of Irvington Fibron Extruded Plastic Tubing, according 

to the Engineering Department of Ozalid Division of General Ani- 
line & Film Corporation. The tubing slips over the wires easily and 
quickly—thus saving time and money in assembly. 


Ozalid’s choice among the many available types of Fibron Tubing is 
IRV-O-LITE XTE-30—an unusually effective insulation for normal 
operating conditions. For more severe service—particularly where 

high ambient temperatures are encountered—many leading manu- 

facturers of electrical equipment turn to Temflex 105. This Irving- 
ton Fibron Tubing is UL approved for 90° C. operation in oil—as 
well as for continuous service at 105° C. 


Specifically formulated for high-temperature operation, Temflex 
105 has the added advantage of retaining its flexibility at temper- 
atures as low as —40° C! 

There’s a type of Fibron Tubing for just about every type of service 
requirement—why not look into the entire line? Just mail the 





coupon for the Fibron Catalog. Swit 
8000000 OCOOOOCOOS SS OO88 00866066668 


| Irvington Varnish & Insulator Co. EM 6/52 
e Send this convenient coupon now | 9 Argyle Terrace. Ss ahemor ai N. J. 
| Gentlemen: 
| Please send me your catalog on IRV-O-LITE XTE-30, 
| ae 105 and other types of Fibron Extruded 
| astic Tubing. 
a a I  cciccnataea 
VARNISH & INSULATOR COMPANY | Cc 
: | IIIS, «<1 ccenpiisitiiassstiss iantaemditeebadiaaaaiabanemianiaaaae = 
Irvington 11, New Jersey | Street 
Plants: Irvington, N. J.; El Monte, Calif.;. Hamilton, Ontario, Canada ls ee cok. fala eae ae ig 
; i iiiiiesienes cchiaiainiinininninwindtin Zone........... Ba rcccrcce — 
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Picker X-Ray Corporation 


“For accurate duplication 
of X-ray densities their 
resistors must be stable’’ 


says QO. N. Jones, The Ambos-Jones Company, Cleveland, Ohio, 
representative for Ward Leonard Electric Company 





Duplicating densities of precise radiographs over pro- 
longed periods demands exacting control of milliamperage 
through the X-ray tube. This means filament temperature 
must be accurately set. 


That is why the absolute balance of thermal characteristics 
of Ward Leonard resistors is of utmost importance to the 
Picker X-Ray Corporation. 


The only way to be sure that all resistor components will 
react the same to changes in temperatures is to balance their 
thermal characteristics. In this way, there is no loosening, no 
failure, due to unbalance. Heat affects all parts the same way, 
which, in turn, means longer life, stable performance. 


This stability in the presence of thermal shock is one of the 
major reasons the Picker X-Ray Corporation uses Ward 
Leonard STRIPOHM resistors in their V-12, 200 milliampere, 
100 PKV X-ray controls. 


The performance of VITROHM wire-wound resistors, rheo- 
stats, and other electric controls under the severest operating 
conditions is proof of their complete dependability. 


For correct, accurate current control, specify Ward Leonard 
VITROHM Resistors. 


WARD LEONARD 
mine ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 


FReak- Engineered Coritiols Since 1892 


ELECTRICAL MANUFACTURING 





















LIMIT BRIDGE FOR TESTING resistance accu- 
racy of Stripohm resistors is operated by 
Theresa Collura (foreground). 


KATHERINE GRUNENTHAL (foreground), 27 
years at Ward Leonard, is winding special 
alloy resistance wire on Stripohm cores. 























TERMINALS ARE SPOT WELDED to Stripohm 
cores by Frances Baxter who has been with 
the company 10 years. 





VITREOUS ENAMEL being fritted is poured 
white hot into a cold bath to break up 
the mass into small particles. 


From Raw Material to Finished Product 
Ward Leonard VITROHM Resistor Quality 
Is Carefully Controlled 


The dependable performance of 
VITROHM fesistors in actual operation is 
the result of Ward Leonard’s unified 
manufacture. 

Design and construction are based on 
specialized experience. Quality is care- 
fully guarded by Ward Leonard engi- 
neers, chemists, and technicians. 

All components of VITROHM resistors 
are made by Ward Leonard. Vitreous 


RHEOSTATS RELAYS 
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enamel coating and ceramic cores are 
formulated in the plant, wire is drawn 
to Ward Leonard’s specifications. 

You can be sure of uniform quality 
by buying your resistors from the one 
manufacturer who manufactures, not 
just assembles, all the components that 
go into resistors. 

Before you buy or specify resistors, 
be sure to call in Ward Leonard. 


CHROMASTER 


CONTROLS 


DISTRICT OFFICES 
AND REPRESENTATIVES 





Atlanta 5, Georgia | C. B. Rogers and Associates 








Baltimore 18, Md. | Durling Electric Co. 








Charlotte 1, N.C. | James L. Highsmith & Co. 


Chicago 4, Illinois | Ward Leonard Electric Co. 


Cincinnati 2, Ohio | Sheldon Storer and Assoc. 








Cleveland 14, Ohio | The Ambos-Jones Co. 








Corpus Christi, Texas | Brance-Krachy Co., Inc. 








Denver 2, Colorado | Mark G. Mueller 








Detroit 21, Michigan | Jesse W. Eakins Co. 








Hartford 6, Conn. | Ward Leonard Electric Co. 


Houston 1, Texas | Brance-Krachy Co., Inc. 


Kansas City 2, Mo. | Maury E. Bettis Co. 


Knoxville, Tennessee | John G. Pettyjohn 


Los Angeles 13, Calif. | Ward Leonard Electric Co. 


Memphis 3, Tenn. | E. E. Torkell 


Minneapolis 5, Minn. | Marvin H. Kirkeby 


Newark 2, N. J. | Ward Leonard Electric Co. 


New Orleans 13, La. | Electron Engineering Co. 


Philadelphia 2, Pa. | Ward Leonard Electric Co. 


Pittsburgh 16, Pa. | W. A. Bittner 


Roanoke, Virginia | Lynn H. Morris 


Rochester 7, N. Y. | Ward Leonard Electric Co. 


$t. Louis 10, Mo. | Ward Leonard Electric Co. 
Salt Lake City 1, Utah | Leonard M. Slusser 
San Antonio, Texas | Brance-Krachy Co., Inc. 
San Francisco 3, Calif. | L. F. Church Co. 
Seattle 4, Wash. | Northwestern Agencies, Inc. 
Tucson, Arizona | Central Station Equipment Co. 


Washington 5, D.C. | Federal Enginering Co., Inc. 


CANADA 
Edmonton, Alta. | D. M. Fraser, Ltd. 


Halifax, N.S. | D. M. Fraser, Lid. 


Montreal 25, P. Q. | D. M. Fraser, Ltd. 
Toronto 1, Ont. | D. M. Fraser, Ltd. 
Vancouver, B. C. | D. M. Fraser, Lid. 
Winnipeg, Man. | D. M. Fraser, Ltd. 
EXPORT 


New York 4, N. Y. | Ad. Auriema, Inc. 


Ward Leonard’s com 
plete engineering text 
book, ‘Handbook of 


Power Resistors,’ $3 
per copy 












"Tus transformer manufacturer*—as more and more companies are doing today— 
received a quotation from Heldor on its terminals, and assemblies. He found that 
Heldor could furnish the terminal plus assembly in his can cover FOR LESS 
MONEY (37% LESS) than he had been paying for a competitive terminal alone. 

He saved important money. Maybe you can, too! It will pay you to investigate 
Heldor’s unique production and assembly facilities on terminals, can covers and 


Be Convinced! z 
MAIL THIS COUPON TODAY 


x em HAIL THIS COUPON TODAY? 
Heldor Bushing Terminal Co., Inc., 

















225 Belleville Ave., Bloomfield, N. J. we 
Enclosed is & 
(2 Print [7] Specifications for quotation on................... pieces. 
(quantity) 8 
We are ‘interested i in assembly of HELDOR TERMINALS in t 
[3 our can covers [] HELDOR can covers. 8 
sane Feil ee ee g 
Company eae See : 


hdd a 
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HELDOR BUSHING & TERMINAL CO. ali 


225 Belleville Avenue, Bloomfield, New speak 
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cuts installation costs... 
saves on maintenance... 
gives long service life 


Police and fire-alarm cables connecting alarm boxes 
with central offices have to give dependable, uninter- 
rupted service. That’s why the individual conductors of 
this cable are insulated with Du Pont “‘Alathon’’* poly- 
thene resin. The manufacturer states that “‘. . . ‘Alathon’ 
provides electrical insulation characteristics equal to or 
superior to anything now in fire-alarm service.” 

*‘Alathon”’ has excellent dielectric properties, resists 
moisture (less than 0.005% absorption by ASTM tests), 
and contains no plasticizer. It is inert to most oils, acids 
and alkalies . . . provides outstanding insulation and 
long service even in underground installations where no 
ducts are used. 

Insulation of ‘“‘Alathon”’ is light, tough and flexible. 
It is easy to work with . . . can be bent sharply without 


Cable manufactured by 
The Ansonia Electrical Co., 
Ansonia, Conn. 


breaking . . . helps cut installation costs . . . saves on 
maintenance. And “‘Alathon”’ remains flexible at tem- 
peratures as low as —70°F. 

‘‘Alathon’’ is also used as insulation for street-lighting, 
telephone, microphone, and coaxial cables; TV lead-in, 
high-voltage TV lead line, and infantry field wires. 

; I8@% Anniversary | We suggest you investigate the properties of 
*‘Alathon”’ for your insulation applications. For full 






Better Things for Better Living , f ’ 
: .. through Chemistry information, write: 


; 
*REG. U. S. PAT. OFF. 


Polychemicals E. |. du Pont de Nemours & Co. (Inc.) 


DEPARTMENT Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, N. Y. 


PLASTICS d CHEMICALS 7 S. Dearborn Street, Chicago 3, Ill. 


845 E. 60th Street, Los Angeles 1, Calif. 
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PAC yb a 


has strong 


electronic connections 


IT’S MADE OF BERYLCO BERYLLIUM COPPER 


The safety of a plane, the effectiveness of 


a battalion, or the success of a bombing 
mission may depend on this tiny beryllium 
copper part, which measures only ‘es inch 
in length— one-twelfth the size shown here. 


Contacts like this are used in miniature 
tube sockets for radar, communications 
and other electronics equipment. Every 
day thousands of these contacts are 
stamped out at high speeds on pro- 
gressive dies.* 


The men who design our military equip- 
ment are well aware of the old saying 
“For want of a nail, the shoe was lost’... 
and consequently the battle. The specifi- 
cations, the load and test requirements, 


are exacting. Contacts must excel in 
spring properties, in resistance to both 
corrosion and relaxation, in electrical con- 
ductivity. They must not be subject to 
vibrational fatigue and must withstand 
wide variations in temperature. There is 
one metal which possesses all these essen- 
tial characteristics to a high degree— 
Berylco beryllium copper. 


Unique properties, such as combination 
of great strength and electrical con- 
ductivity, make this versatile alloy as 
important in the manufacture of peacetime 
products as of those for defense. We invite 
you to take advantage, in your plans for 
the future, of the technical knowledge 


acquired by the world’s largest producer 
of beryllium copper. Write or telephone 
any of the offices listed below. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper is con- 
tained in a series of technical bulletins, 
published monthly. To receive your 
copy regularly, write on your busi- 
ness letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY WITH 
BERYLCO BERYLLIUM COPPER 


Sample material available for testing purposes 


*Data supplied by John Volkert Metal Stampings, Inc., Queens Village, L. I., N. Y. 


BERYLCO} THE BER YLLIUM corporation 


DEPT. 2F, READING 5, PENNSYLVANIA 
New York « Springfield, Mass. - Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 


aa 


Representatives in principal world-trade centers 
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on Fafnix@ealed Ball Bearings 


Felt Seal 








Plya-Seal 


™, 


Figure it out yourself ... You may be 
able to improve your product by using one of the 
several types of Fafnir Sealed Ball Bearings — 
especially if you make household appliances, elec- 
tric motors, farm equipment . . . anything which 
operates intermittently. Sealed to keep lubrica- 
tion in, dirt and contaminants out, these bearings 
keep your product running smoother, longer, 
without attention or breakdowns even when cus- 
tomers neglect it. 


You slash manufacturing costs, too, because 
Fafnir Sealed Bearings simplify assemblies, cut out 
machining operations, and eliminate extra parts 
otherwise needed to provide and retain lubricants. 


It may pay you well to switch to Fafnir Sealed 
Ball Bearings. Remember, only ball bearings offer 
this type of self-protection which results in these 
“dollar and cents” advantages. To find out what 
advantages Fafnir Sealed Bearings can offer you, 
call in a Fafnir engineer. The Fafnir Bearing 
Company, New Britain, Conn, 


MOST COMPLETE e) LINE IN AMERICA 
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ie STEAM, GREASE, 
FLEXING GIVING YOU TROUBLE? 
...WIRE WITH 

ROCKBESTOS 


Regardless of whether your problem is one of temperature, moisture or other 
destructive elements — there’s a Rockbestos Wire that will solve either individual 


problems or combinations of all. 


These permanently insulated wires are specifically designed to meet troublesome 
problems in electrical wire. They are the result of more than 30 years’ experience in 
manufacturing special wires for electrical appliances and other products... experience 


that results in trouble-free wire performance regardless of operating conditions. 


ROCKBESTOS PRODUCTS CORPORATION 
NEW HAVEN 4, CONN. 


NEW YORK « CLEVELAND « DETROIT » CHICAGO « PITTSBURGH « ST. LOUIS * LOS ANGELES 
OAKLAND, CALIFORNIA * NEW ORLEANS « SEATTLE 


ELECTRICAL MANUFACTURING 

































The FIRST successful one- 
piece Jet Battery Case 


Strong, light (just 8% Ib.). 
Molded by ‘‘single-shot’’ 
injection on giant 300-oz. 
presses. ‘Non-corrosive 

and unaffected by elements. 
Extreme toughness takes 
abuse. 


ES CM lelo lm rot) 
tem tiet: elle) 


One of the biggest 
(31” x 48”) mold- 
ings ever produced 
anywhere! No 
moisture distortion. 
Extreme dimen- 
sional stability. 
Allows use of more 
contours. Color 
molded in, stays in! 


Rich-appearing 

Pm iit lil? mel lary 
Plenty of customer appeal in 
these expensive looking 
cabinets. Compression 
molded of phenolic in 


one piece on 2000-ton 
presses. Excellent stability. 


These three moldings are typical of the completeness of General 
American’s facilities. Creative engineering—correct material selection 
—precision molding—painting and packing. General American’s Plastics 
Division is your answer to single-responsibility, high quality 
molding. Write for descriptive brochure. 


PLASTICS DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 90, Illinois 
New York 17: 10 East 49th Street 
Detroit 2: 2842 West Grand Boulevard 


more men and machines to produce 
er erm ce ae 


GOVT SPEC 


These Polyken Distributors are strategically 


located to serve you promptly and well 


ALABAMA 


Birmingham 
UNIVERSAL CHEMICAL 
PRODUCTS CO. 


CALIFORNIA 


Bakersfield 
BAKER'S WELDING SUPPLY CO 
Emervyville 
ZELLERBACH PAPER CO 
Fresno 
BAKER'S WELDING SUPPLY CO 
Hawthorne 
AMERICAN LATEX 

PRODUCTS CORP 
Holly wood 
REESE SUPPLY CO., INC. 
Longbeach 
BARNES & DELANEY 
Los Angeles 
ZELLERBACH PAPER CO 
ASSOCIATED SUPPLIERS CO. 
Sacramento 
ZELLERBACH PAPER CO 
San Diego 
BUEL-TOWN CO 
ZELLERBACH PAPER CO 
San Francisco 
ZELLERBACH PAPER CO 
HOBART BROS 
San Mateo 
THE DON L 
Stockton 
ZELLERBACH PAPER CO. 


CONNECTICUT 


Bridgeport 

EQUITY PAPER CO. 
LOTT-MERLIN, INC. 
Hartford 

THE ROURKE-ENO PAPER CO 
New Britain 

MILL SUPPLIES, INC. 

New Haven 

THE CHATFIELD PAPER CO. 
Stamford 

LOTT-MERLIN, INC. 


GEORGIA 
Atlanta 


NATIONAL PAPER CO. 
Augusta 

DILLARD PAPER CO. 
Macon 

DILLARD PAPER CO. 


ILLINOIS 
Chicago 


ABANA PRODUCTS 

CHICAGO PAPER CO. 

CHICAGO SUPPLY & TOOL CO. 

INLANDER-STEINDLER 
PAPER CO. 

KNOX & SCHNEIDER 


MYERS CO 


i, TC. 





INDIANA 
Ft. Wayne 
ALLEN STEEL & SUPPLY 
Co., int. 
Hammond 
INLANDER-STEINDLER 
PAPER CO. 
Indianapolis 
CRESCENT PAPER CO 
DONHAM-HARRIS, INC. 
South Bend 
PELTZ-KAUFER PAPER 
CO., INC 
SCHWARZ PAPER CO. 
VALLEY PAPER CO 


IOWA 
Davenport 
PETERSON PAPER CO. 
Des Moines 


| THE DONALD CORP 


Sioux City 
MIDWEST PAPER 
& SPECIALTY CO 
Waterloo 
WATERLOO PAPER CO. 
J KANSAS 
Wichita 


SOUTHWEST PAPER CO. 
KENTUCKY 
Louisville 


SOUTHEASTERN PAPER CO. 

SUPERIOR PAPER CO., INC. 
LOUISIANA 

New Orleans 

STEVENS-BAND PAPER CO. 
MARYLAND 

Baltimore 


PALMER & MISSEL 
WHITAKER PAPER CO 


FRANK W. WINNE & SON, INC 


MASSACHUSETTS 
Cambridge 
H. J. DOWD CO., INC 
STONE & FORSYTH CO. 
Springfield 
CARTER PAPER CO. 
Worcester 
INDUSTRIAL PAPERS, INC. 

MICHIGAN 

Ann Arbor 
CROWN-ANN ARBOR PAPER 
Battle Creek 
CORTRIGHT PAPER CO. 
Detroit 
BEECHER PECK & LEWIS 


FRANK W. WINNE & SON, INC. 


Flint 

BEECHER PECK & LEWIS 
Grand Rapids 

GRAND RAPIDS PAPER CO. 
Jackson 

CROWN PAPER & 
Lansing 

CATHEY COMPANY 
Muskegon 

STEINDLER PAPER CO. 


BAG CO. 


MINNESOTA 


Minneapolis 
MARTIN F. FALK PAPER CO 


MISSOURI 
Joplin 


JOPLIN PAPER CO. 

Kansas City 

WERTGAME PAPER CO 

St. Louis 

ROYAL PAPERS, INC. 
RUBBER PRODUCTS CORP. 


NEBRASKA 
Omaha 
NOGG BROS. PAPER CO. 


NEW JERSEY 
Belleville 
BEISLER-WEIDMANN CO., INC 
Englewood 
CORONET PAPER CORP. 


NEW MEXICO 
Albuquerque 
PHILLIPSTEEL DISTRIBUTORS 


NEW YORK 
Astoria, L. I. 
HERBERT A. 
Brooklyn 
A. E. MacADAMS CO., INC. 
Buffalo 
THE ALLING & CORY CO 
HARTFIELD-HEALY SUPPLY CO 
HUBBS & HOWE CO. 
Cohoes 
CHARLES F. HUBBS & CO 
Edgemere, L. I. 
HOGAN PAINT & 

CHEMICAL CORP. 

Elmira 
THE WELLES SUPPLY CO. 
New York 
COY DISBROW & CO., INC. 
CRITERION PAPER CORP. 
D. S. MacCORKLE, INC. 
GEO. W. MILLAR & CO., INC 
ROBERT SPECTOR CO 
Rochester 
THE ALLING & CORY CO. 
HUBBS PAPER CO., INC 
Syracuse 
THE ALLING & CORY CO 
Utica 
THE ALLING & CORY CO. 


NORTH CAROLINA 
Charlotte 
DILLARD PAPER CO. 
Greensboro 
DILLARD PAPER CO. 
Raleigh 
DILLARD PAPER CO. 
Wilmington 
DILLARD PAPER CO. 


OHIO 
Canton 


PAPER PRODUCTS CORP. 
Cincinnati 


POST, INC. 


eS ey Tes senate TAT 


Polyken, Dept. EMF, 222 West Adams St., Chicago 6, Ill. 
Please send your FREE BOOKLET, “Tape is a Tool,”’ 
and a sample of Polyken Type I Grade A tape. 


Company 


Street Address 


Title _ 





___Zone__ 


Se 


—_——— — J 


CORP. 
WHITAKER PAPER CO. 
Cleveland 


| THE CENTRAL OHIO PAPER CO. 


HUBBS & HOWE CO. 
Columbus 
| THE CINCINNATI CORDAGE 
& PAPER CO. 
| Dayton 
| THE CENTRAL OHIO 
PAPER CO. 
| THE CINCINNATI CORDAGE 
| , ,& PAPER CO. 
Lima 
| THE CINCINNATI CORDAGE 
| ..& PAPER CO. 
Toledo 
| THE OHIO & MICHIGAN 
PAPER CO. 


OHIO —Continued 


Youngstown 
THE HEARN PAPER CO. 


OKLAHOMA 
Tulsa 


C. B. ANDERSON CO. 

BALL DISTRIBUTING & ENG. CO. 
INDUSTRIAL EQUIPMENT CO. 
TULSA PAPER CO. 


PENNSYLVANIA 
Erie 


DAKA PAPER CO 

HUBBS & HOWE CO. 

Harrisburg 

THE ALLING & CORY CO. 

Johnstown 

MORRIS PAPER CO. 

Philadelphia 

THE J. L. N. SMYTHE CO 

WHITEMARSH SPECIALTIES CO, 

FRANK W. WINNE & SON, INC. 

Pittsburgh 

THE CHATFIELD & WOODS CO. 

INTERSTATE CORDAGE 

& PAPER CO 

MORRIS PAPER CO. 

Williamsport 

HASSLER PAPER HOUSE, INC. 
SOUTH CAROLINA 

Columbia 

PALMETTO PAPER CO. 

Greenville 

DILLARD PAPER CO. 


TENNESSEE 

Knoxville 

THE CINCINNATI CORDAGE 

& PAPER CO. 

Memphis 

MAYER MYERS PAPER CO. 
Nashville 

CLEMENTS PAPER CO. 


TEXAS 
Abilene 


J. G. JOHNS & CO. 
Dallas 
AIRSCO— Div. of Air Accessories, Inc. 
Ft. Worth 
A. M. C. SUPPLY CO.— 
Div. of Air Accessories, Inc. 
AIR ACCESSORIES, INC. 
Houston 
LONE STAR RUBBER 
& SPECIALTY CO. 
FRANK W. WINNE & SON, INC. 
UTAH 
Salt Lake City 
AMERICAN PAPER & SUPPLY CO. 
EQUIPMENT ENGINEERING CO. 
VIRGINIA 
Bristol 


DILLARD PAPER CO. 
Norfolk 
EMPIRE MACHINERY 
& SUPPLY CO. 
Richmond 
RICHMOND PAPER COMPANY 
FRED G. TODMAN & CO. 
Roanoke 
DILLARD PAPER CO. 


WASHINGTON 
Seattle 


INTERNATIONAL SALES CORP. 
ZELLERBACH PAPER CO. 
Spokane 

ZELLERBACH PAPER CO. 


WISCONSIN 
Appleton 


UNIVERSAL PAPER CO. 
Milwaukee 

DWIGHT BROS. PAPER CO. 
F. D. HAKER CO. 

SIELAFF PAPER CO. 
Neenah 

SAWYER PAPER CO. 


ELECTRICAL MANUFACTURING 
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STEWART-WARNER PACKS SOUTHWIND 
HEATERS for the Army. They use an inner 
and outer carton and an aluminum foil-lined 
bag, formerly used two tapes, now seal both 
cartons with Polyken No. 215. 


ba 


BENDIX “CANS” SPARE PLANE PARTS 
for Navy and Air Force, seals with Polyken 
waterproof tape. Mechanics in field remove 
desired parts, reseal cans with same tape. 


—! ie ) 
MOISTURE IMPERMEABLE paper is held on 


propellers with strong, tough, waterproof 
Polyken No. 261. 









HT i = 


SHIPPING SHOWER BATHS FOR THE 
ARMY. August G. Barkow Co., Milwaukee, 
specializes in packing for Gov't Spec and ex- 
port, uses Polyken No. 214 to seal mobile 
shower units made by Cleaver-Brooks Co. 


HOW STUDEBAKER SEALS ENGINES FOR 
EXPORT. Waterproof Polyken No. 214 seals 


engine block openings to prevent collection 
of dust, formation of rust. 








WALITY touch! 
IVES CO. new teres, com. 0.5.4 


i ii -~ 


TIGHT SEAL OF A WIDE GAP on telescopic- 
type shipping carton is fast, easy and secure 
with one 2” strip of Polyken Tape No. 261. 


(\ 









Department of Bauer & Black 
Division of The Kendall Company 


JUNE 1952 


Polyken 


This outstanding jine of 

Gov't Spec tapes now presents 
No. 329, a new tape that is 
virtually 100% WATERPROOF 














If you sell the Government any prod- 
uct packaged with pressure-sensitive 
tape, you know the tape must meet 
specification JAN-P-127. 

These rigid requirements are met 
with the complete line of Polyken 
cloth-back tapes, which now includes 
the new Polyken No. 329, a tape that is 
virtually 100 per cent waterproof. This 
newly-developed Type 1 Grade A tape 
is the latest and most outstanding in 
the Polyken line, and is an almost per- 
fect moisture vapor barrier. 

Even if you are not immediately 
concerned with meeting Gov't Specs, 
this amazing new tape—together with 
the complete line of Polyken tapes— 
can help solve your packing, pack- 
aging and production problems. Send 
in coupon for free booklet, specifica- 
tions and a sample of new Polyken 
No. 329. 


Polyken Tapes 
meeting Gov't Spec 
JAN-P-127 


Type | Grade A—Tape Nos. 
320 (black), 328 (red), 329 (olive 
drab).* 


Type | Grade B—Tape Nos. 
214 and 215 (black), 223 (white), 
261 (olive drab).* 


Type Il Grade B—Tape Nos. 
133 (white), 203 (black), 205 
(yellow).* 


*Also available in all other specifica- 


tion colors. 








Insulated wire cable 


Wire and cable insulated with L°O-F Fiber: 
Glass are ideal for overhead or underground 
installations. Continuous-fiber textile yarn, 150 
series, has many uses, such as electrical insulat- 
ing tape and sleeving. High dielectric strength. 
Withstands temperatures up to 800° F. 


resists heat, moisture, cold 


Libbey: Owens: Ford adds quality 
Fiber’ Glass insulation to long list of 


glass products 


HE HIGH insulating efficiency of L-O-F Fiber: 

Glass permits greater compactness in design 
of wire and cable. It also allows them to withstand 
a wide range of temperatures and humidities. 


Fiber-Glass is durable, too. It is unaffected by 
contact with moisture, oils, most acids and cor- 
rosive vapors. And when properly impregnated 
as a base for heat-resisting electrical varnishes, 


it has a substantially higher insulation resistance 
than most other textiles. 


You will find that L-O-F Fiber-Glass meets a 
wide variety of applications, whether you make 
wire, cable, motors, generators, sleeving, magnet 
wire. Fiber-Glass yarn can be woven into cloth 
and tape, braided or wrapped on fine wire and 
plied or cabled into flexible cords. 


If you’d like to talk about uses of Fiber-Glass 
in the electrical field, contact the nearest L-O-F 
office (district offices in 24 major cities). Or write, 
wire or phone Libbey-Owens:Ford, Dept. F°G 
1262, Nicholas Building, Toledo 3, Ohio. 


LIBBEY-OWENS-FORD GLASS COMPANY 


FIBER*GLASS DIVISION 


ELECTRICAL MANUFACTURING 













Brinell Hardness Tester made by Steel 
City Testing Machine, Inc., Detroit, 
Mich., with Bulletin 712 unfused starter. 


SIMPLIFY YOUR CONTROL INSTALLATIONS 


by using A-B Combination Starters 





MANUAL 
DISCONNECT 


MAGNETIC 
STARTER 
WITH 
OVERLOAD 
RELAYS 





BULLETIN 712 COMBINATION STARTER 


\ The above illustrations show how the Allen-Bradley 
; combination starter with manual disconnect unit is 
b arranged either for open or enclosed mounting. 

An important feature is the mechanical interlock 
between the operating lever on the outside of the 
cabinet and the disconnect unit. The cabinet cannot 
be opened until the disconnect lever has been 
moved to open the disconnect switch. The magnetic 
switch is ‘dead’ when the 
door is open... a valu- 
able safety feature. 






Allen-Bradley Co. 
1316 S. Second St. 
M:lwaukee 4, Wis. 




















A great many machine tools need merely an auto- 
matic across-the-line starter and a disconnect switch. 
For such machines the ideal control unit is an Allen- 
Bradléy combination starter . . . with starter and dis- 
connect in one compact cabinet. Installation cost is 
less, too. 

Look at the above well-known machines. See how 
neat and compact is the control unit . . . just one Bulletin 
712 combination starter. 

These A-B combination starters provide reliable 
overload protection for the motor. An overloaded 
motor is disconnected automatically and cannot be 
started until the overload is cleared. 

Bulletin 712 combination starters have a manual 
disconnect switch, fused or unfused. Bulletin 713 start- 
ers have an instantaneous circuit breaker. For wet, 
dusty, or hazardous locations there is a complete line 
of safety enclosures that protect starter and safety 
switch or circuit breaker from water, dust, and explo- 
sive fumes. Let us send you Bulletin 712-713. 


a 
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INDIVIDUALIZED 


MOTOR STARTERS 





















10-SPINDLE 
WIRE INSULATING 
MACHINE 


Each spindle of this 10-spindle American 

Insulating Machine is a separate operating 

unit . . . with its own motor drive and its own 

control. By using ten Allen-Bradley Bulletin 
709 Form | starters ... with push buttons in the 

BULLETIN 709 FORM 1 STARTER ‘ ; ; 

hon chert end chen auth buttons in cover... flexible and convenient control is ob- 


cover. Saves space, eliminates tained at minimum cost for all spindles. 
conduit and wiring, and makes a 


neater wiring installation. Since there are no external push buttons, no 


auxiliary control wiring is needed, which re- 
sults in a greatly simplified and neater conduit 


CLOSE-UP OF PUSH BUTTON. and wiring installation. 

Start and stop push buttons are a Two overload relays in each starter are per- 
self-contained unit mounted in a a on 
small bokelite housing. petual watchdogs, which will instantly stop the 


motor, automatically, if an overload occurs. 





As for control maintenance, there is none 
when you install Allen-Bradley solenoid starters 

Allen-Bradley double break, sil- 5 7 
ver alloy contacts are good for with silver alloy contacts. For more details, 


long maintenance free operation. please write for Bulletin 709. 
Never clean, file, or dress them. 


NO CONTACT MAINTENANCE. 

























DEPENDABLE OVERLOAD RE- 
LAYS. A-B thermal overload re- 
lays trip automatically and dis- 
connect an overloaded motor. 
They prevent motor burnouts. 






EASY TO INSTALL. 
Bulletin 709 starters 
have bonderized 
cabinets with white 
interiors that make 
installation easy in 
dark corners. Plenty 
of knockouts, too. 






Allen-Bradley Co. 
1316 S. Second St. 
Milwaukee 4, Wis. 


ALLEN-BRADLEY 


TRUS RY 







HIGH-FATIGUE 
RESISTANCE 








EXCELLENT 
CORROSION 
RESISTANCE 
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, "pee PHOSPHOR BRONZES are hard work- Chase Phosphor Bronzes are made in Rod, 
ils, 


ing alloys that stand up under tough Strip and Wire. Each is subject to the careful 
production assignments. scrutiny of Chase metallurgists and engineers 


These tin-alloy bronzes are extremely versa- in order to maintain Chase standards for 


tile. You'll find one alloy suited for such func- surface finish and the requisite internal 


tions as bearings, fuse clips, spring contacts characteristics. 

and springs. Others will do a superior job in Fill in and mail the coupon below for free 
diaphragms, screw machine products, gears, folder giving further information about the 
spindles, valve parts and similar products. properties of Chase Phosphor Bronzes. 


FREE FOLDER—Mail the coupon for folder giving 
tables of properties (hardness, tensile, fabri- 
cation, physical) as well as uses and forms. 





Chase Brass & Copper Co., Dept. EM 652 
Waterbury 20, Conn. 


Please send me folder on Chase Phosphor Bronzes. 


Chase P: BRASS & COPPER 


WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


e The Nation’s Headquarters for Brass & Copper Name 
AlbanyT Cleveland Kansas City, Mo. New York San Francisco Fi 
Atlanta Dallas Los Angeles Philadelphia Seattle =— 
Baltimore Denvert Milwaukee Pittsburgh Waterbury Positi 
Boston Detroit Minneapolis Providence tae 
Chicago Houstont Newark Rochestert (Tsales — 
Cincinnati Indianapolis New Orleans St. Louis office only | rues 
City State 


ed 
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OTHER TIME-SAVING TOOLS 
FROM THE SARGENT LINE 


_—— 


“Jf No.574 


LONG CHAIN NOSE PLIER— 
(NOSE-CUTTING) 
Enables one hand to loop, hook, 
wrap, cut. 





No. 134 
“a TERMINAL PLIER— 


Securely crimps ring, open-end and 
snap type terminals. 





Sa muy 
See No. 102 


0 


JA OUTSIDE 
a CUTTING PLIER— 


A Plier, a Cutter and a Wrench in 


one tool. 


beanie 











USE THIS LOW-COST TOOL 


For Faster Output! 


SPRING ACTION — COMPOUND LEVERAGE 
SAVE TIME AND MOTION 

REDUCE FATIGUE AND SORE HANDS 
EASE THE JOB FOR FEMALE OPERATORS 


Sargent Diagonal Cutting Pliers No. 177 
Step Up Cutting Power 5 to 1 


Give your production line a big lift with this lightweight, self-opening 
Sargent cutting plier... 


Easy operation due to compound leverage results in faster work, 
with less effort. Cupped jaws provide extra cutting clearance, and 
diagonal cutting edges afford ample hand clearance when blades con- 
tact a flat surface, as illustrated. 


Handle design minimizes hazards of pinching the user. Forged, 
heat treated, hardened special alloy steel jaws give unmatched serv- 
ice. Four separate rivets absorb stress, increasing service life 3 to 4 
times over that of single-rivet nippers. 


Order No. 177 today and put it to the test. 


SARGENT OF NEW HAVEN produces a quality line of standard and 
special purpose pliers to help speed production and cut costs. Ask 
your tool supplier for the ones you want...or write us now for full 
information. Dept. 13F. 


»> Sargent and Company 
New York «+ NEW HAVEN, CONN. «+ = Chicago 
THE TOPS IN TOOLS—THE LATEST IN LOCKS 
ELECTRICAL MANUFACTURING 
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Smart design, fine finish, heat resis- 
tance, and low heat conductivity are 
all found in handles and knobs for 
famous Revere Ware. They're Black 
BAKELITE Heat-Resistant Phenolic 
BM-13335. 


Molded for Revere Copper and Brass, 
Inc., Rome, N. Y., by Diemolding Corp., 
Canastota, N. Y., Auburn Button Works. 
Auburn, N. Y., and Norton Laboratories, 
Lockport, N. Y. 


Complex shape, close tolerances, good 
color, and durability characterize 
starter buttons for Schick “20” elec- 
tric shavers. Made of Tan BAKELITE 
General-Purpose Phenolic BM- 
17020, they have excellent insulating 
properties and are rapidly mass pro- 
duced by transfer molding. 


Molded by Shaw Insulator Co., Irvington, 
New Jersey. 


Why they picked 


What do you want for your 
product? Good finish? Impact 
strength? Dielectric strength? 
Resistance to wear, moisture, or 
chemicals? Simplified production? 

Like the manufacturers of these 
products, you may find the right 
combination of properties among 
BAKELITE Phenolic Plastics. Their 
wide variety means that you can 


Impervious to solvents, Baker ‘‘Bak-O- 
Plast” paint brush handles stay smooth 
and comfortable to the touch. Well 
balanced, strong, easily produced, 
they're made of BAKELITE General- 
Purpose Phenolic Plastic BM-18450, 


Molded by Shaw Insulator Co., Irvington, 
N. J., for Baker Brush Co., New York, 
New York. 


This heavy-duty three-terminal elec- 
trical connector for trailer coaches has 
plug and receptacle of Black BAKE- 
LITE Iimproved-Impact Phenolic BM- 
6260. They stand up under a 30 amp., 
110 volt current, are resistant to me- 
chanical shock and to moisture. 


Molded for Theodore Bargman, Detroit, 


Mich., by Molded Products Company, De- 
troit, Mich. 





pick the plastic fitted to your par- 
ticular needs. Their broad range 
of properties makes them useful 
for thousands of applications. 
Why not look into BAKELITE 
Phenolic Plastics as a means of 
improving design, production, 
performance and sales? Our en- 
gineers will help you. Just write 


Dept. DY- 20. 





Electrical resistivity of these textile 
pulleys prevents build-up of high static 
charges as fibers pass over them. Made 
of BAKELITE Medium-Impact Resis- 
tant Phenolic BM-14111, they're light 
in weight, strong, smooth, and wear- 
resistant. 


Made by Meadows Mfg. Co., Atlanta, Ga. 





Impact strength, smooth durable fin- 
ish, and resistance to heat and mois- 
ture qualify phenolic plastics for this 
job! It’s an aspirator in the Bendix 
Economat clothes washer, molded of 
Black BAKELITE Impact and Alkali- 
Resistant Phenolic BM-13080. 


Molded by Plastic Research Products, Ur- 
bana, Ohio. 


Phenolic Plastics! 





BAKELITE 


TRADE-MARK 


PHENOLIC PLASTICS 


raacs( OO J maa 


BAKELITE COMPANY 
A Division of 

Union Carbide and Carbon Corporation 

30 East 42 Street, New York 17, N. Y. 


In Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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Why are there /4 different 


Nestinghouse Instruments 
to measure power? 











The wider choice you get in Westinghouse Instruments offers you new opportunities 
to improve your product’s performance, appearance, salability. Whether you want 
to measure amperes, volts, watts, vars, power factor, frequency or synchronism, 
there’s a Westinghouse Instrument to meet the precise requirements of your custom- 


ers. And the performance of a// Westinghouse Instruments meet ASA Standards. 


If your job is supervision of production or plant operation, getting just the right 
instrument can help you gain closer control of a process or more efficient operation 
of plant facilities. Moreover, Westinghouse offers you competent application assist- 


ance to help you employ instruments most effectively. 


If your job is research, this complete line of instruments serves all your needs for 
the measurement of electrical values. The diversity of types, for any given measure- 
ment, includes many variations in size, types or mounting, types of scale, range, 
accuracy and styling, as well as instruments to measure position, time, temperature 


and speed. 


Take the case of a leading electronic equipment manufacturer. They needed to equip 


tube test stations with a variety of instruments having co-ordinated styling for best 
appearance; small enough to permit close grouping and accurate enough to serve as 
“standards”. Standard Westinghouse Instruments answered every requirement! Next 
time you need instruments to improve a product, perfect a process or probe a problem 
... Specify Westinghouse! J-40419 


you can BE SURE... 16 irs 


ac} . 4 Westinghouse 


For complete information about West- 
inghouse Instruments, write for Booklet 
B-4696. Address: Westinghouse Electric 
Corporation P. O. Box 868, Pittsburgh 
30, Pennsylvania, 











eee let Lamon fill your Fastener needs 





As one of the few ‘“‘full line’’ fastener manufacturers, 
Lamson can greatly simplify your fastener procurement. 
For they can supply practically any type or size of bolt, nut 
or screw plus many special fastening devices such as wire 
rope clips, cotters and threaded studs. 


So if you are now using one or more Lamson fasteners, 
consider the advantage to you of making Lamson & 
Sessions headquarters for a// your fastener needs. It will 
simplify ordering, speed delivery and save you 
money in terms of clerical and billing time. 









The LAMSON «& SESSIONS Co. 


1971 West 85th St. « Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio « Birmingham « Chicago 







Check the products below that interest you; tear off bottom of ad 
and send to us for complete information. 





HI-TENSILE i => LOCK NUTS : LOCK THREAD i CARRIAGE AND 
CAP SCREWS : Economical, vibra- t STUDS b MACHINE BOLTS 
“1035” Heat Treat- 2 tion proof. Can be ' Thread locks and i Cut or rolled 
ed Steel. used repeatedly. seals in standard threads American 
i t tapped holes. é Standard Heads. 
@e SQUARE AND HEX i MACHINE AND COTTER PINS “BENT BOLTS” 
= MACHINE SCREW TAPPING SCREWS i Steel, brass, alumi- E Including U bolts, 
NUTS a Precision made for Jj num ond stainless ff eye bolts, hook 
\S> Semi-finished, hot fast, economical steel. bolts, etc. 
Ss pressed, cold i assembly. ¥ e 
Cy punched. : ¥ a 
5 f i 
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Engineers say that Hoover's starting switch is a jewel. 

And it is. “Thar’s silver in that thar mounting, pardner!” Pure silver. 
Electric contacts are not only silver, but oversize—and on many 
models they are securely enclosed in a dirt-tight housing that shuts 
out trouble. 

That means sure starts, smooth starts, fast starts. 

And with sure-fire starts for the motor itself, there’s ample starting 
torque for any machinery the motor operates. What you want in run- 
ning torque, too—a smooth flow of power from start to full rated load 
and beyond. 

In each mile of precision wiring, in every working part, Hoover 
ad Motors are designed to run cooler, stay quieter, put out more usable 

power, and pile up proud records for long life on the job. 
—_ And service? When it’s needed, where it’s needed, Hoover’s service 
facilities are world-wide—always ready to protect your customers and 
to guard your good name. 


HOOVER. 
electric motors 


A special-purpose motor? There probably are models in the 


since 1934 Hoover line that will meet your specifications “‘as is.” 
A general-purpose motor? There are Hoover models that give 
THE HOOVER COMPANY you a widely varied choice of Capacitor-Start, Split-Phase and Poly- 
Kingston-Conley Division Phase Motors, _ : 
61 Brook Avenue North Plainfield, New Jersey Ask your distributor for full information, or write us direct. 
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ALLGRIP.. 


LOW OR HIGH SPEEDS 


LARGE RATIOS 


PRECISION TIMING NO STRETCH POSSIBLE 


C==9 =e 


FIXED CENTERS NO INITIAL TENSION DIAMETERS 
Gilmer “Timing Belt" patented 1950 


ELECTRICAL MANUFACTURING 
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/| Jilmer“T\MING BELT” DRIVE 


-.-- revolutionary tooth-grip belt solwes 
countless problems in power drive design 


ING 


The newest idea in belt drives—and 
already thousands are in use! A strong, 
tooth-grip belt that makes positive engage- 
ment with axial-grooved pulleys. With the 
Gilmer ““Timing Belt’’ Drive, there’s no slip, 
creep, or stretch, no speed variation. Just 
sure, dependable PULL! Where constant 


starts and stops are a factor, this drive 
-educes inertia! 


And it’s powerful, precision pull! Steel- 
cable pulling elements give enormous tensile 
strength — eliminate stretch . . . Cables are 


embedded in a body of tough, oil- and 
heat-resistant Neoprene for sturdy, long- 
lasting service. And, because speeds of driver 
and driven pulleys synchronize perfectly. 
rpm’s are always uniform, always controlled! 


Get the complete story: Write for illustratea 
brochure which describes features of the 
Gilmer ‘““Timing Belt’’; shows how design 
engineers of some of the leading companies 
use it to improve the performance of their 
machines; gives valuable suggestions for 
drive designing. *Reg. Trade Mark. 


FOR SYNCHRONIZING DRIVES! 


FOR POWER TRANSMISSION ! 


FOR FUNCTIONAL OPERATIONS! 


L. H. GILMER 


COMPANY 


616 Tacony, Philadelphia 35, Pa. 


Division of United States Rubber Company 
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HE LARGEST, most completely equipped plant in the 


country devoted to CAM cutting and grinding is at your 


e X be E R T S$ A T service. 25 YEARS of experience in making special cams for 


thousands of companies have made us experts at cam cutting 


and grinding. Our facilities and equipment, finest in the 

 @ A he country, permit us to manufacture any style or size Cam, 

Geneva Motion or Scroll Plate in quantities of 1, 10 or 

10,000. Accuracy can be maintained to split thousandths, 

C UTTI N R | N p | N G and surfaces to micro-finishes. Send us specifications or blue- 
G and G prints and we will be glad to submit a detailed quotation 


on your requirements. 


KUX MACHINE COMPANY 


6725 N. RIDGE . CHICAGO 26, ILLINOIS 
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Announcing | Radio Receptor's new range of 
Germanium Diodes 


ac eu lad 


















a A POLARITY 





Keynoting sound design features and simplicity in construction, 
the new Radio Receptor Germanium Diodes will give a maximum 


of trouble-free operation even under the most adverse conditions. 


Normally in diodes such as these, one side of the germanium 
wafer is plated so that it may be soldered to the base . . . but Radio 
Receptor’s improved production methods make it possible to omit 


plating, thus eliminating possible flaking and improving quality. 
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MINIMUM MAXIMUM MINIMUM Beans Ss EA 
CURRENT CURRENT CURRENT poy 
AT 1 VOUT AT 10 VOLTS AT 50 VOLTS CURRENT MA 
FORWARD MA REVERSE MA REVERSE MA 
85 


4.0 
2.5 
4.0 











0.833 
1.667 
0.150 
4.0 — 0.050 50 
IN64 Minimum DC current in44 MC rectifier is 100 (u) a 

IN65 2.5 - 0.200 50 
0.050 0.850 
0.025 0.300 
1N75 2.0 _- 0.050 50 
0.010 - 30 






50 


The distinctive tapered shape of the glass-filled 
25 


phenolic cartridge body indicates the direction of 









50 
85 
125 


















current flow, while the hexagon form assures ease 






of handling — Prevents rolling, especially when 





the leads are cut off to permit mounting the diode 











in clips. 







Submit your germanium diode application 
problems to us .... We'll be glad to make rec- 
ommendations without obligation! 







*JAN approval pending. tJAN approved. 


tAverage half wave rectified current at 60 CPS and 25° C. Consult us for 
ratings at other conditions, 


Germanium Transistors are coming! 
. .. WATCH FOR OUR ANNOUNCEMENT SOON 


: 
SELETRON & RADIO RECEPTOR COMPANY, INC. | 


GERMANIUM 


RP Since 1922 in Radio and Electronics RP 
Sales Dept.; 251 W. 19th St., New York 11, N. Y. » Factory: 84 N. 9th St., Brooklyn 11, W. Y. 






DIVISION 
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Wagner 


ELECTRIC MOTORS 


choice of leaders 
7 er industry 


+ 


POLYPHASE MOTORS 


When you select a motor from 
Wagner’s complete line, you get a 
motor that is entirely dependable in 
its specific application. You can 
choose from a wide variety of types 
and sizes. Here are a few of the 
motors in the Wagner line. At left is 
TYPE RP—open type polyphase 
squirrel-cage motor. It is dripproof 
and suitable for all general purpose 
applications. ¥ to 400 hp. 


TYPE XP — Splashproof. Protected TYPE CP — Totally-Enclosed Fan- 

against splashing or dripping liquids. Cooled. Protected against dirt, chips, ventilated. Fully protected. Steel 

3/4 to 200 hp. abrasives or fumes. Steel frame, 2 to frame, 1/4 to 15 hp; cast iron frame, 
250 hp. Type HP explosion proof. 1 and 1 1/2 hp. 


TYPE TP — Totally-enclosed, non- 


TYPE EP —Corrosion-resistant. Totally- TYPE RS-1 — Wound Rotor. Constant GEAR MOTORS — Single-phase or 
Enclosed Fan-Cooled. Cast iron frame, or adjustable varying speed. 1 


2 to 250 hp. Also available in ex- 250 hp. TYPE RS-2 for intermittent 1/2 to 50 hp. 


to Polyphase. Open or enclosed types. 


plosion proof type JP. service. Crane and hoist type, 2 to 


200 hp. 


WAGNER ELECTRIC CORPORATION 
6454 Plymouth Avenue « St. Louis 14, Mo., U.S. A; 


BRANCHES IN 32 PRINCIPAL CITIES 
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Wagner Quality Motors 



































SINGLE-PHASE MOTORS 





TYPE RB — Split-phase 
Induction. For easy start- 
ing applications with high 
starting current. 1/20 to 
1/3 hp. 


TYPE RK — Capacitor- 
Start Induction. For gen- 
eral purpose applications 
requiring high starting 
torque — normal starting 
current. 1/6 to 3 hp. 








TYPE RG — Repulsion- 
Induction. For high start- 
ing torque applications 
involving a very long 
starting period. 1 to 5 hp. 


TYPE RA 

— Repulsion- Start 
Induction. For gen- 
eral purpose appli- 
cations with high 
starting torque—low 
starting current, 
1/2 to 15 hp. 





WAGNER Motors are the choice of many leading equipment manufacturers for several basic reasons: 


First, Wagner Motors, for over sixty years, have established unexcelled records for continuous, trouble- 
free performance. 


Second, Wagner Motors are well-known for their superior quality and their sturdy design and construction. 


a Third, the many types of motors and motor modifications in the standard Wagner line help the designing 
engineer in his selection of the right motor for the job. 


Fourth, users of Wagner Motors are assured of fast service through Wagner’s nationwide service organi- 
zation of 25 Wagner-owned Service Branch Warehouses and more than 650 Wagner Authorized Service 
se Stations and Parts Distributors which provide on-the-spot service, replacement motors, or genuine 
Wagner motor repair parts. 


Our motor engineers are ready to assist you with any of your motor problems. Bulletin MU-185 gives 
complete information—write for your copy. 
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Tantalytic Capacitors get key role in 
“servo” circuit for positioning control 


This servo-amplifier circuit controls the positioning 
of equipment which operates in high altitudes. 
Its capacitors must provide stable operation in 
widely varying temperatures. They must withstand 
considerable vibration. And their size and weight 
have to be kept to a minimum—-without sacrificing 
operating life. 


To meet these requirements, our capacitor ap- 
plication engineers recommended General Electric 
Tantalytic capacitors. These capacitors offer an 
operating temperature range from — 55°C to +85°C 

with at least 65% capacitance at —55°C. They 
contain a non-acid electrolyte—-making them chemi- 
cally stable and providing long operating life. They 
combine large capacitance with small size and 
weight. And they have the ability to withstand 


GENERAL 


severe physical shock. 

Other features of G-E Tantalytic capacitors in- 
clude: exceedingly low leakage currents, extremely 
long shelf life and complete hermetic sealing. They’re 
presently available in ratings from .1 muf to 12 muf 
at 150 volts d-c. 


If you have a similar large-volume application 
where a low price is secondary to a combination of 
small size and superior performance—it will pay you 
to get in touch with us. You can get more complete 
information on the outstanding characteristics of 
Tantalytic capacitors from your local G-E represent- 
ative. Or write General Electric Company, Section 
407-309, Schenectady 5, New York. Ask for Bulletin 
GEC-808. 


General Electric Company, Schenectady 5, N. Y. 


ELECTRIC 


407-309 
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Here, for the first time, is a copying 
machine — Bruning’s remarkable Model 
“30” COPYFLEX — that combines such a 
relatively high speed with such a low 
price and such premium quality, ready- 
to-use prints. 

The “30” is ideal for the drafting 
room or office with medium volume re- 
quirements and a moderate budget. It 
handles cut sheets or roll stock up to 42 
inches wide, and offers features ordi- 
narily found only in larger, more expen- 
sive machines. 

With the “30” and the unsurpassed 
line of sensitized COPYFLEX papers, 
cloths and films, you can always get the 
kind of premium prints you want, when 


you want them. 


Why wait on inadequate equipment- 


or for “outside’”’ copying? See how the 
COPYFLEX “30” can save your 


time, cut your costs. Just send 


in the coupon now! 





lg Only COPYFLEX gives you all these advantages! 


Premium: quality prints ready for immediate use 

No installation — simply make an electrical connection 
No fumes or exhausts because it uses no vapor developer 
Unexcelled range of sensitized papers, cloths and films 


Anyone can operate a COPYFLEX machine with a simple 
5-minute explanation 





Coe ne ten CHARLES BRUNING CO., inc.7-———Orereer" wn" —~"i 
Dept. E-62 Teterboro, New Jersey | 


[] Send me free booklet on COPYFLEX “30.” 
(0 Show me COPYFLEX in action (no obligation). 


e POePeeeeIeeTiIr te ir . i eee e eee eeeeeeeeeeeee “* - . 
MODEL “93"'—finest of copy- BR UNING , 
ing machines. There's © (AN cll A ile | COMPO Y ooo ee cece ec ceesenenenenenenenesenenenenenes celts gaaaneateecemaiammyeaide 


COPYFLEX machine that's just 


right for every price ond Specialists in copying since 1897 sienp ini vies has dbtind eotiv un siciadsoiarlbenassbeeduaadeans oaares ilenaapmakgmanan maimaimmmienaaaan 


volume requirement. 
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Best News In Years! 
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for winding CHM of these coils, accurately! 


External Controls Reduce Set-Up 
Time and Speed Up Your 
Production 


Do your winding schedules call for both 
long and short runs... for a wide variety 
of coil sizes? 


If so, this modern Leesona® No. 108 
Coil Winder was made to order for you. 
Even a trainee can set it up in a matter of 
minutes. Select gearing for wire size, ad- 
just winding length and turns per layer 
with only four finger-tip controls. Set the 
counter and speed control ... and start 
winding. Nothing could be simpler! 


You get accurate coils, too... 
even with #44 wire. Leadscrew traverse 
and quick reversing clutch provide more 
positive control of wire layer and prevent 
crossed turns. Manual-feed paper shelf is 
adjustable up and down, in and out for 
more accurate insertion. Indicators help 
operators time paper feeding accurately 
even at high speeds. 


Other new features speed up lead and 
tap preparation, marking and arbor 
transfer. 


Bulletin 108-A describes all the ways 
this versatile Leesona No. 108 Coil 
Winder improves coil quality and in- 
creases production. Write for it today. 


LEESONA NO. 108 COIL WINDER, award winner in the 11th Annual Product Design 
Competition sponsored by “Electrical Manufacturing,” meets the demand for a modern 
manual paper feed machine for winding paper insulated coils in multiple or “‘stick”’ form. 
It winds coils from #20 to #44 (A.W.G.) in coil lengths from 14 in. to 35% in., in diameters, 
up to 5 in. round or square. 


UNIVERSAL WINDING COMPANY 
P. O. Box 1605, Providence 1, R. I. 


238.1.4 


For winding coils in quantity 
accurately ...automatically 
use Universal Winding Machines 
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CLAD METALS 


If you require copper, brass or nickel in your products, SyWVeneer Clad 
Metals are made for you! A core of steel comprises 70 to 90% of the total 
Strip thickness, and your solid non-ferrous metal is bonded inseparably to 
one or both sides of the steel. You get your metal where it counts—the rest 
is saved for defense! Reach toward better fabrication profits . . . write for 
the SuVeneer Clad Metal facts, today. 







Superior Steel 


CORPORATION 
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WESTON 


The strong conviction instrument users hold for 
measurements by WESTON has its foundation in their 
own instrument experience . . . years during which 
WESTON instruments have given unfailing service ... 
proved beyond doubt their unequalled precision, stam- 
ina and dependability. It is evident in the widespread 
preference shown for WESTON instruments for panel 
and built-in needs . .. where so much depends on the 


MICROAMPERES 


WESTON 


movement of a pointer. Regardless of the service... 
or the type, range or sensitivity of the instrument... 
truthful measurements and long, carefree service are 
taken for granted. Copy of panel instrument bulletin 
A7C gladly sent on request. WESTON Electrical 
Instrument Corporation, 617 Frelinghuysen Avenue, 
Newark 5, New Jersey . . . manufacturers of Weston 
and TAGliabue instruments. 


WESTON WXiilimicnll 
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Clare Type “J” twin contact re- 
lay before sealing in enclosure. 


Another type of enclosure (cut- 
away) shows compactness of as- 
sembly. 


a 
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“AN” approved Clare hermeti- 
cally sealed relay with “AN” 
plug connector. 


Connection diagrams are clearly 


and permanently imprinted on 
k~ pomatran laste ca 


offer designers 


wide range of relays 


and enclosures 


Long established as leaders in the design 
and manufacture of superior relays for 
all types of industrial use, C. P. Clare & 
Co. are pioneers in the development of a 
method of hermetic sealing which insures 
their long-life protection against unfavor- 
able atmospheric and environmental con- 
ditions. 


Hermetic sealing, as practiced by Clare, 
injects an ideal atmosphere of dry inert 


gas and seals it in to provide permanent 


immunity from the natural enemies of 


relays—moisture, pressure and density 
changes, salt, corrosive fumes, dust and 
fungi. 


Fifty and more different series of Clare 
hermetically sealed relays are now avail- 
able to relay users. Within each series 
innumerable variations of coil and con- 


tact specifications are possible. 


For a full treatment of the subject of 
hermetic sealing—the Clare way—as well 
as a description of many types of Clare 
hermetically sealed relays, write for Clare 
Sales Engineering Bulletin No. 114. 


Address C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. 
In Canada: Canadian Line Materials Ltd., 
Toronto 13. 


First in the Industrial Field 





wast_fite-Lines, REALLY DELIVER 1S MORE SERVICE...LESS SERVICING, 
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you save with these 


modern 


Both Life-Line motor and Life-Linestarter are 
space stretchers. The reason? Compactness. They 
are smaller, lighter than most conventional types 
... can be installed in close quarters where others 
can’t be accommodated. 

Notice that the motor has no grease cups or 
fittings. It’s pre-lubricated . . . needs no further 
lubrication. This means you can cramp it into 
close quarters, forget greasing channels and 
nipples brought to outside of machine. Just 
install it in “hard-to-get-at” locations and forget 
it! The way to grease a modern motor is don’t. 

A check of the Life-Linestarter will show you 
all parts can be removed straight from the front. 
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No need to allow extra work room for servicing. 
Further, wiring is straight through. You get 
simplified wiring, shorter leads. And you can 
have two electrical interlocks without increasing 
starter width. This means, smaller cavities and 
more compact cabinets. 

These features give you the most advanced 
designed equipment available today. Built 
to match the modern advancements you 
build into your equipment. But get complete 
data. Ask your Westinghouse representative for 
latest information, or write Westinghouse Elec- 
tric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-21692 




























































METERS—Here, a Carboloy concentric magnet element is 
the measuring mechanism of this new-type portable current 
recorder. The permanent magnet cut down fabrication 
costs by eliminating other power-supplying parts. It also 
reduced the recorder’s weight by 10 pounds and greatly 
contributed to the sensitivity and accuracy of the instru- 
ment. A typical case of modernization through magnets. 

































































SPEAKERS — Many radio and TV speakers now use Carboloy 
permanent magnets to replace other electrical fixtures in 
the voice coil. Current passing through this uniform mag- 
netic field causes the voice coil and attached cone to vibrate 
in proportion to the applied voltage . . . producing truer 
tone. These Carboloy magnets will never fail, never need 
maintenance. Permanent magnets are also used in television 
focusing assemblies. 












































Can Carboloy permanent magnets 


These 4 cases show how lasting energy without wires 


product performance, big new profit opportunities 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 
11109 E. 8 Mile Ave., Detroit 32, Michigan 


breaks down design barriers, opens the door to finer 


Is magnetic energy essential or useful in your 
product? 

Then the chances are excellent that Carboloy 
permanent magnets can improve its function, 
lower its cost . . . put you out front of your com- 
petitors with a finer-performing, more depend- 
able product. 

Here’s why: Carboloy permanent magnets are 
simple, self-containing sources of magnetic energy 
that never fail. They need no outside power. 
They help simplify design and reduce fabrication 
costs by eliminating wires, coils and other operat- 
ing parts. 

Because they are very powerful, even in small 
sizes, they let you build a lighter, more compact 
product, too (particularly important in magnetos, 
motors, instruments, control devices, communica- 
tions equipment and other items for the aircraft 
industry). 


Thousands of 
applications 


The Carboloy magnet applications on these 
pages are but 4 of thousands. Perhaps they’ll 
spark an idea for a similar application in your 
radio or TV set, thermostat, voltmeter or what- 
ever electrical product you build. 

Check them. Then check Carboloy magnet 
engineers . . . the most skillful in the business. 
They’ll give you a hand in magnet design and 
application at no cost to you. And Carboloy pro- 
duction lines can supply you with the finest, most 
uniform magnets that money can buy. Any size, any 
shape. Cast or sintered. 

For more information, send coupon for free 
copies of the Carboloy Magnet Design Manual 
and Standard Stock Catalog. 
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improve your electrical products? 


GENERATORS— When plane engineers left only a 6” x 6” 
space for a jet’s tachometer generator, the design problem 
was whipped with a Carboloy permanent magnet. One 
tiny magnet supplied the strong magnetic field required. 
It eliminated coils and wires previously used, thereby saving 
space and permitting a compact generator design that fit 
the limited area. 


CONTROLS—A new plugging control for brakeless stopping 
of polyphase induction motors features a Carboloy perma- 
nent magnet. An eddy current disk, rotating in the magnetic 
assembly, creates a torque. As the motor’s speed nears 
zero with the power reversed, the torque decrease interrupts 
the circuit and quickly stops the motor. 


Which of these outstanding advantages of Carboloy 
permanent magnets can help you improve your product? 


SIMPLE—Compact, self-containing sources of energy 
with no operating parts. 


UNIFORMLY POWERFUL—Gwuaranteed to meet or sur- 
pass the standard external energy minimum. 


LAST FOREVER—Will supply a constant, uniform mag- 
netic field indefinitely. 


NO WIRING—Eliminate need for coils, windings, or other 
electrical fixtures. 


COOL-RUNNING— Won't generate heat; need no pro- 
visions for heat dissipation. 


4 NO OPERATING COSTS—Operate without maintenance 
costs or any power supply. 


NO POWER FAILURES—There is no outside source of 
power to fail! 


COMBINE ELECTRICAL AND MECHANICAL FEATURES 
—Transform electrical energy into mechanical motion; 
mechanical motion into electrical energy. 


SIMPLIFY MECHANICAL ASSEMBLIES—Exert strong 

tractive force for holding, lifting and separating devices, 
which eliminates component parts, makes product design and 
fabrication extremely simple. 


] UNINTERRUPTED OPERATION—Magnetic energy flows 


continually and forever! 


1] MOISTURE-RESISTANT—No coils to collect moisture. 


12 CREATE SAVINGS—Reduce weight, save space, lower 
cost of fabricating and eliminate other, often more 
costly, power-supplying parts. 


“Carboloy” is the trademark for the products of Carboloy Department of General Electric Company 


~——MAIL THIS COUPON TODAY 
CARBOLOY Department of General Electric Company 
11109 East 8 Mile Ave., Detroit 32, Michigan 


Gentlemen: 


A | He 
I Please rush me, without 
Hl cost or obligation, copies 
i of your latest Carboloy 
I 
I 
i 


Manual and your Perma- 


nent Magnet Standard 
Stock Catalog. 


Permanent Magnet Design 
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Hundreds of thousands of feet of Silastic insulated 
cable are now produced every week by various wire 
and cable companies. Sizes range from No. 22 to 
500,000 circular mils. Applications range from 
wiring for the new House of Commons to ignition 
cable for Army ordnance vehicles and Navy 
control cable. 


For complete infgrmation, 
call our nearest branch office, or 


ail this coupon Today! 


DOW CORNING CORPORATION 
Dept. No. AE-18, Midland, Michigan 


Please send me 
(CO Silastic Facts No. 10 on properties and performance 
(CD List of Silastic Fabricators 


a re 


Company 





Address 
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Silastic insulated wire and cable is in full 
scale commercial production now because 
Silastic retains both its physical and its 
dielectric properties at temperatures 
ranging from below —70° to over 500°F. 
Shock and vibration, hot oil, oxidation, 
corona, outdoor weathering and the mere 
passage of time have little if any effect on 
the properties of Silastic. With high 
thermal conductivity and good dielectric 
properties over a wide range of 
frequencies and at both high and low 


voltages, Silastic is unique among electrical 
insulating materials for traction motors 


and Banbury mixer motors as well as 
wire and cable. And no other resilient 
gasketing material is serviceable over 

so wide a temperature span or in contact 
with oil at such high temperatures. 


*T.M. Reg. U.S. Pat. Office 


ATLANTA 
CHICAGO 
CLEVELAND 


DOW CORNING CORPORATION Waianae 
MIDLAND, MICH. JAYIMIRIL 1a) 


DALLAS 

NEW YORK 

LOS ANGELES 
WASHINGTON, D. C. 


In Canada: Fibergias Canada Ltd., Toronto in England: Midland Silicones Ltd, Londos 
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Circuit Breakers. With HEINEMANN, the SRE S REDO 
instantaneous trip point is always 10 times ZONE 


the rating...high enough to. allow 
harmless, temporary overloads; yet suffi- 

ciently low to provide absolute protection. 
This performance in the critical protection 


. zone is far in excess of mere approval 
tests .. . and it is a necessity for adequate 
protection of your equipment and circuits. 
don’t use heat... USE POWER 
I 






INSTANTANEOUS TRIP POINT 


\ INSTANTANEOUS TRIP POINT of Heinemann 


New Literature tells the facts \ Circuit Breakers is always 10 times rated capac- 
y ity. It never changes. 











Send for your copy of the new, in- 
formative bulletin entitled, “What 
You Should Know about Circuit 
Breakers”. HEINEMANN ELECTRIC 
Company, 99 Plum Street, 
Trenton 2, N. J. 





















TIME DELAY ZONE provided by change in 
magnetic flux caused by moveable core. Delay 
time is inversely proportional to overload. 





Py tia RATED LOAD is always carried. Heinemann 
Circuit Breakers are fully magnetic .. . employ 
sanded no thermal elements, thus never need de-rating. 


They are unaffected by heat or cold. 
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i TTT) 


uo Bb We Us 
ta el uA Ve We 


i> Ds 


HEINEMANN Circuit Breakers...One, two and three pole...10 milliamps to 100 amperes 
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—IN THE BEGINNING, 


In 1834, Michael Faraday, famous 
English physicist, first noted the high 
negative temperature coefficient of cer- 
tain semi-conductors—an electrical curi- 
osity of the time. 

Through the years, occasional re- 
searchers contributed observations on materials that 
decreased in resistance to electric current as their tem- 
perature increased. But it was not until early in this 
century that systematic studies were made, and later, a 
limited number of negative temperature coefficient de- 
vices manufactured. 

In 1938, Keystone Carbon Company initiated a re- 
search and development project which culminated in 
production of the Keystone NTC Resistance Unit—used 
in large volume for military purposes in World War II, 
and now employed widely for many useful industrial 
applications. 


BEAUTIFUL PERFORMER 


Keystone NTC Resistance Units are compact, stable, 
thermally sensitive resistors, ready to the hand of the 
product engineer for a myriad of applications in industry. 
Responding to heat produced by resistance in an electrical 
circuit, or that of an ambient temperature, NTC Units 
interrelate thermal and electrical behavior and translate 
one into the other. With large temperature coefficient plus 
negative temperature coefficient, these units provide 
dependable solutions for heretofore difficult problems in 
measurement and control. 


100% INSPECTED 


Keystone’s continuous research program, years of pro- 
duction experience, and close control of production 
processes assure a range of high quality NTC Units 
with uniform, reproducible characteristics in each type 
and size. Specially developed manufacturing equipment 
is matched by special test and inspection equipment to 
which every NTC Unit is subjected. 


\ 


\ 
\ 

\ 

\ 
\ 
Standard cylindrical and disc types of Keystone NTC 
Units are available in a broad range of resistance values 
and temperature coefficients. Tinned copper leads or 
metallized surfaces for clip or pressure contact are 
provided, permitting simple and convenient connection 
to mountings and equipment. Usable in either AC or DC 


circuits, the units function over a wide temperature 
range below and above room temperature. 





COCKPIT FACTS FOR PILOTS 
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Keeping pilot and crew, il C50) Gp BO ~ 
informed accurately of 2")% °o} dae<)\ 
temperature conditions Ap A’ <a % 
within and without the ~ <  S]g¥ 
aircraft is one of the sev- od hes 
eral vital NTC Resistance Unit functions in modern 
aviation. With extremes of temperature only minutes 
apart for planes in operation, these sturdy units afford 
satisfactory performance over a range of 150° C. to 
minus 60° C.—far beyond any service requirements. 

Small in size, vibration-proof and stable over long 
periods of operation, Keystone NTC Units, with their 
wide range of resistance and resistance-temperature 
characteristics available, are used most generally in 
aviation engineering as remote sensing elements in de- 
icing controls, and to compensate coil windings for 
changes in operating temperatures. 

These units also contribute to passenger comfort and 
safety by helping to maintain controlled cabin tempera- 
tures. Such control requires continuous knowledge of 
both inside and outside temperature conditions, as well 
as fast and measurable response to variations. Keystone 
NTC Units provide the design engineer with the sensitivity 
and speed of response so necessary in these applications. 












KEYSTONE CARBON COMPANY 
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Accurate reporting of engine 
coolant temperature is a function 
that can usually be taken for 
granted in your new automobile. 
Gone are the days when sluggish 


IN TELEVISION— 
HERE’S THE PICTURE 


As part of continual progress in 
TV set design, product engineers 
are using Keystone NTC Units to 
protect the life of vacuum tube 
components in television receivers. 





Among many Keystone NTC Unit 
applications in designers’ thoughts 
today: 

In the home, uniformly-regu- 
lated temperatures for every room, 
with NTC Units sensing tempera- 
ture variations and correcting heat 


NTC | or imperfect temperature gauges The tungsten heaters of the tubes supply. @ Fire-detection devices 
values | failed to signal trouble in time. In have a high positive temperature for every room, with tiny NTC 
ds or | many of today’s cars the gauge on coefficient which permits an initial Units responding to any increase 
“tare | the dash registers a temperature- surge current 6 or 7 times the hot beyond normal temperatures— 
ection | resistance story relayed direct from or rated current. Such high initial activating central alarm. @ Indoor- 
ss a thermally-sensitive Keystone surges are detrimental to compo- outdoor temperature gauges fea- 
rature 
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NTC Unit imbedded in the engine 
head. Any variation in the tem- 
perature of the coolant causes 
variation of the NTC resistance, 
reflected in a change of current 
through the resistor circuit with 
corresponding deflection of the 
gauge needle. Keystone NTC 
Resistance Units are useful any- 
where that measurement or con- 
trol of changing thermal conditions 
are a problem. 


nent life. An NTC Unit between 
power supply and tubes intercepts 
and absorbs the first surge of 
current, allows only a portion to 
pass. As current continues, NTC 
Unit and filaments warm simul- 
taneously but react oppositely. 
After a very short period the NTC 
Unit effectively drops out of the 
circuit and components have been 
protected against destructive cur- 
rent surge. 


turing NTC Units, continuously 
recording measurements in current 
indicating device calibrated to 
temperature. @ Elimination of 
over-heating dangers in electric 
motors. Inside motor, small 
NTC Unit—rapidly responsive to 
temperature variations—controls 
current through relay, protecting 
insulation. @ Let us give you every 
assistance in working out the details 
on your NTC idea. 


HELPFUL *- TECHNICAL ¢ DETAILED! 


Yours on request—8 pages of information on NTC Unit types and basic ap- 
plication data. Practical, usable reference material for the design engineer! 


KEYSTONE CARBON COMPANY sr. marys, pa. 





\\\\ | Gentlemen: Without obligation, kindly send me a copy of your new publication detailing 
| Keystone NTC Resistance Units. 
\ 


is a problem 


... the Fairbanks-Morse Axial Air Gap Motor is the solu- 
tion to your motor drive problems. For this unique motor 
is 40% shorter... 30% lighter than conventional models. 

Like all motors that bear the Fairbanks-Morse Seal, the 
Axial Air Gap has the traditional strength, balance and 
electrical stability that assure you maximum service life. 

Whether you are interested in a single motor, or thou- 
sands—one type and size, or a variety of types and sizes— 
you’ll find that Fairbanks-Morse Motors are designed and 
built to fill your needs. 

When you look for electric motors—for standard or 
unusual applications—always look for the Fairbanks-Morse 
Seal. For over 120 years it has stood for the finest in 


manufacturing integrity to all industry. Fairbanks, Morse 
ie pone ha & Co., Chicago 5, Ill. 


hi 


() FAIRBANKS-MORSE, 


a name worth remembering 


ELECTRIC MOTORS AND GENERATORS « DIESEL LOCOMOTIVES AND ENGINES » PUMPS « SCALES » HOME WATER SERVICE EQUIPMENT « RAIL CARS » FARM MACHINERY « MAGNETOS 
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a 
you can get DRAKE 
precision-made 
SOCKET and JEWEL LIGHT 
ASSEMBLIES for every use— 
usually at a saving! 
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HUNDREDS OF 
“ STYLES, SIZES and 
COMBINATIONS 


“— 





e ..are already available in the DRAKE 

a line. It’s usually easy to select from * 

, them the exact unit to fit your require- still maintaining 
. ment best. But should your application need a full service on non- 
» : ; defense orders with 
4 special design, DRAKE can develop a unit espe- ON-TIME deliveries 


cially for you. . just as we have done countless 
r times for our customers during more than 20 years 
e of specialization. 
n , . 
‘ Why not write on your company letterhead for 
samples and full data — now? No obligation. 


DRAKE 


| MANUFACTURING COMPANY 
| 1711 WEST HUBBARD ST. ¢ CHIC AG 22, 





“Ss § w 


ws | | SOCKET & JEWEL LIGHT ASSEMBLIES | 
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When all eyes can read the size 


qood judgement calls bor 
PARKER-KALON® 
whew good design, calls hor 
SOCKET SCREWS 


Your INDUSTRIAL SUPPLY DISTRIBUTOR— 
your local source for P-K Socket Screws— 
works side by side with the P-K Assembly 
Engineer. Their combined efforts are 


solving many difficult problems of planning 





and procurement. Let them help you. 


SIZE-MARKED CAP SCREWS oe 


82 


GROUND THREAD SET SCREWS 


FLAT HEAD CAP SCREWS e 


Some sharp-eyed mechanics are expert at estimating 
the size of a plain head cap screw. But most assembly 
workers, and especially learners, need the screw 
that puts size beyond question . . . the P-K 


Size-Mark Socket Head Cap Screw. 


The size is clearly incised on the head, can be seen 
at a glance. Saves time and wasted screws when 
sizes get mixed up, prevents errors and spoiled work. 
It’s a good sales feature, too, because installation 


and repair work on your product is simpler and easier. 


Only P-K offers both Size-Mark and Gear Grip in 
Socket Head Cap Screws. Ask for samples. See how 
they save time and trouble all along the line. 
Parker-Kalon Corporation, 200 Varick Street, 
New York 14, 

STRIPPER BOLTS e 


PIPE PLUGS « HEX KEYS 
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under 
glass 


Unlike ordinary magnet wire, Vitrotex* is covered 
with alkali-free, flexible fibrous glass insulation— 
bonded with a special, high-temperature varnish. 
This protects windings against hot spots as high 
as 130 C .. . provides high flexibility, 

excellent heat resistance and conductivity... 
plus high dielectric strength. 


The bonded insulation with its smooth surface 
successfully resists abrasion, moisture, acids, 
oils and corrosive vapors ., . its remarkably high 
space factor and good “mesh” factor permit 
safer operation at higher temperatures 

in confined areas. 


Contact your nearest Anaconda Sales Office 
or Distributor for information on Vitrotex and 
the entire line of ANAconDA Magnet Wire. 
Anaconda Wire & Cable Company, 

25 Broadway, New York 4, New York. 


51361 


*Reg. U.S. Pat. Of. 


right wire for the job 


evs MAGNET WIRE 
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PLASTER CASTING 


SAND CASTING 


ALCOA MAKES LIGHT METAL CASTING 
BY ALL FOUR PROCESSES 


When you discuss your casting job with an Alcoa sales 


engineer, you can be sure that he will recommend the 
process that best fits your needs. If your part should be 
die cast, two modern die casting plants and 30 years’ 
die casting experience back his recommendations. He 
can also suggest sand casting, for Alcoa has five sand 
foundries and 41 years’ experience in the casting busi- 
ness. Permanent mold castings? Four of our foundries 
make permanent mold'castings. One in Detroit special- 
izes in plaster casting. Obviously, Alcoa sales engi- 
neers have no axe to grind for any one process. 

The same applies to choice of light metals. Alcoa’s 
casting facilities are equipped to handle both aluminum 


and magnesium. Alcoa casting specialists are old hands 


at working with light metals. Alcoa engineers are com 
pletely unbiased in their approach to any question you 
might put to them. For these reasons, Alcoa sales 
engineers are quick to point out the advantages of 
both aluminum and magnesium for your application 

Your first step toward using these extensive facilities 
is to call your local Alcoa sales office—listed under 
“Aluminum” in the classified phone book. Or write: 


| 
ALUMINUM COMPANY OF AMERICA a! 
1899-F Gulf Building © Pittsburgh 19, Pa. / 





PERMANENT MOLD CASTING DIE CASTING 


ALLOY CONTROL—Alcoa foundries are equipped with direct read- RESEARCH TEST—In Alcoa's 70,000 rpm whirlpit, rotating parts can 


be tested to destruction. Provision is also made for brittle lacquer and 
strain gage investigation while the rotating part is under stress. 


ing quantometers, like this. In less than a minute, these instruments pro- 
vide a complete spectrographic analysis of an alloy being cast. 


ASK ALCOA FIRST 
WHATEVER YOUR NEED IN ALUMINUM 


FASTENERS AND SCREW 
a ole MACHINE SPECIALTIES 


Your local Alcoa sales office is headquarters 
for “everything” in aluminum. Look for Alcoa Kf 
under ‘‘Aluminum” in your classified PY 


phone book. 
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Revere 


Electric Welded Steel Tubes 


Hot and Cold Rolled Carbon Stee! up to 1025 Carbon 


@ If you require Electric Resistance-Welded Steel 
Tube, we suggest you get in touch with Revere at 
once. On many requirements, exceptional deliveries 
can be made. Investigate this source of supply. 

Complete facilities are available for further fabri- 
cation such as cutting, swaging, bending, annealing, 
testing, etc. 

If you are equipped to do your own fabricating, 
you will find Revere Electric Welded Steel Tubing 
has uniform properties and can be readily formed 
for varied applications. 

Over 25 years of experience in the manufacture 
of Electric Welded Steel Tubes. 

Technical and Engineering service is available. 
Consult us on your Steel Tube problems, 


Square 
Rectangular 
Special Shapes 


Diameters from %’’ 0. D. to 4%’ 0. D. 
Wall thicknesses from .025’’ to .187” 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich.s 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE’S ““MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 
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.F IRST to Engineer 


a Successful Atlantic Cable 
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William Thomson 


{LORD KELVIN) 
1824 - 1907 


As electrical engineer for the first two Atlan- 
tic cables, this famous British physicist and 
inventor made numerous contributions to the 
advancement of cable communication. His 
earlier invention of the mirror galvanometer, 
used to detect extremely weak electrical 
signals, first made underwater cable teleg- 
raphy possible over long distances. Kelvin is 
also noted for his important work in thermo- 
dynamics, molecular physics, wireless, and 
the wave theory of light. 
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Lee Lee 
CHT LR Nils 
A. C. 


Be Right with OR MITE 


aluminum 

anodes for cathodic protection 
babbitts 

brasses and bronzes 

die casting metals 

lead and lead products 
magnesium 

nickel stlver 


platin g anodes 


When you need any non-ferrous metal...SEE FEDERATED FIRST 


solders 


Federated is non-ferrous metals headquarters 


type metals 
... for the widest variety of dependable products 


... for practical and technical assistance. 


zine dust 


Sildinue Mies Dwiion Fo 


AMERICAN SMELTING AND REFINING COMPANY - 120 BROADWAY, NEW YORK 5, N.Y. 
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Write for 


BLUE SHEETS 


on Allegheny Ludium 
Electrical Materials 


Complete, laboratory- 
certified data on each 
grade—its physical prop- 
erties, electrical charac- 
teristics, uses, methods 
of handling, etc. Write 
for Blue Sheets on the 
materials in which you 
are interested. 


ADDRESS DEPT. EM-30 


SHIELDS 


Mumetal shields will give instant relief 
to interference caused by extraneous 
magnetic fields. This material can cure 
many troubles—solve many a problem 
for you. Always consider it where high 
permeability is required at low flux 
densities, such as in input and micro- 
phone transformers, hearing aid dia- 
phragms, instruments, wire and tape 
recorders, etc. For properly heat treat- 
ing Mumetal, we can also offer com- 
mercial hydrogen annealing facilities. 

A fund of technical data on shields 
and other applications for Allegheny 
Mumeral is available—let us help with 
your problems. 


LLEGHENY 
NU DLUM 


STEEL CORPORATION 
Pittsburgh, Pa. 


Otel Makers 


lo We 


ELECTRICAL 
INDUSTRY 


weo 2570 
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TAYLOR LAMINATED PLASTICS 


BECAUSE... 









These versatile, machinable materials offer a wide variety 
of grades designed to meet numerous combinations of 

physical, electrical, mechanical and chemical properties 

as required. For example: 


Q In the communications industry... Taylor Phenol Laminates meet the need for waterproof 
» Parts made from Taylor Laminated Ples- insulation possessing outstanding electrical properties and 
li tics are doing vital jobs in panel boards, great mechanical strength. They are unaffected by normal 

insulation blocks and thousands of allied ranges of heat and cold and are resistant to oil and chemicals. 


applications because of their excellent 
electrical characteristics and their resis- 
tance to moisture absorption. Have you 
considered these basic materials for 


Taylor Melamine Laminates are especially suited for resis- 
tance to flame, heat and corrosion, have excellent electrical 
qualities, and are particularly good in arc resistance. 


making your product better ? Taylor Silicone Laminates have very high heat resistance, 
excellent mechanical and electrical properties, and offer 
This 62-page Taylor catalog great resistance to acids and alkalies. 


describes how the many 
Taylor Laminated Plastics 
are made, how and where 


Combinations of these laminates can be used to produce a 
material with the particular property or group of prop- 


erties desired. 
they're used, and more 





important, how you can use Why not explore the possibilities of designing Taylor 
these basic materials to make Laminated Plastics in your product today? Write for com- 
your product better... at plete engineering data and a generous assortment of 
lower cost! Write today for a samples. Ask, too, about Taylor Vulcanized Fibre, Taylor 
copy of catalog EMO. Insulation, and the cost-cutting Taylor Fabricating Service. 







SINCE 1891 


TAYLOR FIBRE CO. 
\} yt NORRISTOWN, PA. * LA VERNE, CALIF. 
MpLastics 


VULCANIZED FIBRE « TAYLOR INSULATION PHENOL, SILICONE & MELAMINE LAMINATES e FABRICATED PARTS 
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Designer's 


Announcing a complete new 
with standard components 


First, there is one basic type of contact block ... 


Heart of these new units is a single-pole Double-pole, double-throw units are made ... and tandem combinations with 4 normally 
double-throw contact block which itself can by mounting two basic blocks on the same open and 4 normally closed contacts are 
handle most machinery applications. mounting plate to form a compact assembly... made using 4 blocks and an adapter plate. 


then, interchangeable color rings for coding... 


Color coding for the new control units is Color coding on push buttons and selector Rings are visible from all angles. Color is out- 
provided by removable color rings in black, switches can easily be changed by replacing side active zone, won't be hidden by oil or 
red, green, yellow, or white. color ring with another of desired color. dirt. (Maintained-contact unit shown.) 


and any of these interchangeable operators 


Soe 


Available for your stock—plus this standard ...+ extra-long buttons, cylinder locks, com- And here’s another new G-E device: an 
button, selector switches, and _ indicating- bination jog-push units (shown), and locking oiltight potentiometer. It's especially suited 
lights—ore mushroomhead buttons . .. bors—a complete selection for your needs. for use with adjustable-speed machine drives. 
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oiltight push-button line 
to cut your inventory costs 


Comparison proves new self-a-line 
contacts have longer life 





Standard Contact—If contacts 
become misaligned for any reason, 
one tip opens before the other, 
resulting in increased wear of 
this tip. Effect is cumulative, lead- 
ing to excessive tip burning. 


New Self-A-Line Contact—Con- 
tacts always open evenly re- 
gardiess of any misalignment. 
Wear is distributed evenly over 
both contacts. Result: a 2:1 increase 
in life (by actual load life tests). 


New enclosure design simplifies 
wiring and installation 





Back mounting of contact blocks mean they stay in place 
when enclosure cover is removed, permitting fast, easy con- 
nections directly to the blocks. New enclosures of sturdy, 
light-weight aluminum meet JIC standards in every detail, 
are made to accommodate one to nine units. Also available 
are complete oiltight stations assembled to your order. 
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Machinery industry’s needs met 
by “‘building-block flexibility’’ 
full coverage, faster shipment 


Here is General Electric’s new oiltight push-button 
line—designed particularly to meet the needs of ma- 
chine designers and manufacturers. Flexibility and com- 
plete coverage are the design keynotes: the simple 
combination of a few component parts gives you the 
right push button or selector switch for every applica- 
tion. And because these components are standardized, 
you benefit from off-the-shelf shipments and smaller 
inventories. 

These are features that save you time and money: 
one basic contact block for all units—-one removable 
ring available in five colors for all coding—~all-angle 
color visibility—-a complete selection of interchange- 
able operators—finest available materials—easier wiring 
and servicing. 

Unit components, units, enclosures, or complete 
stations are all available in this new G-E line. Get the 
full story now! See your G-E representative and send 
for new Bulletin GEA-5779. General Electric Co., 
Schenectady 5, N. Y. 


General Electric Company, Section C668-94 
Schenectady 5, New York 


Please send me GEA-5779, a new 8-page bulletin describing 
the new G-E oiltight push-button units. 


0 for reference purposes 
0) in connection with immediate projects 


PRODUCT ENGINEERS! You'll find “everything electric’ for 
machinery manufacturers in the General Electric section. 
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STREET 


| CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 


CITY 











THIS... 


A quarter of a century’s experience 
gained in making billions of metal 
powder parts, plus our thorough 

knowledge of our business, adds up 


to real and tangible benefits for our 
customers. 


The result of our experience and knowl- 

edge is a constantly widening choice of ma- 

terials and applications. The results of our 
research are techniques that produce closer 
tolerances, improved physical properties and 

more complicated designs. 


It all adds up to the fact that metal powder parts 
made by Moraine do more and better jobs each 


year ... that they are produced faster and at 
lower cost. 


ae 
wo" MORAINE PRODUCTS 


DIVISION OF GENERAL MOTORS 
DAYTON, OHIO 
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PRECISION MADE 


Roller Bearings 






And equally important — they are 
interchangeable with single-row ball bearings 


If your bearings must operate under such 
severe conditions as high speeds, heavy loads, 
temporary overloads, shock or vibration, then — 
Norma-Hoffmann Roller Bearings are the 
ones to use. Here’s why — 


e Solid cylindrical rollers between cylindrical 
races provide maximum load contact area, in- 
creased steady load capacity, and a larger 
shock-absorbing capacity than any other type e A lower friction coefficient under heavy load 
of single-row bearing. than any other type of bearing permits. 


e A safety factor margin ample for temporary e Speedability equal to that of any ball bearing, 
overloads up to 50% beyond normal rating, as size for size, up to 35,000 R. P. M. 
under peak loads, in unusually severe duty, or 


bi Write for catalog or engineering assistance. 
under shock conditions. 


e Large contact area with the most efficient 


load distribution provides greater wear- N 0 i | A a | 0 ¥ ¥ iy ps | Sy 
resisting surfaces, assures true rolling be- ae 9 E A sed I | G os 


tween rollers: and raceways, results in BALL e ROLLER e THRUST 
minimum friction between roller and cage. 





NORMA-HOFFMANN BEARINGS CORPORATION « STAMFORD, CONN. 
FIELD OFFICES: Chicago, Cleveland, Detroit, Dallas, Cincinnati, 
Los Angeles, San Francisco, Seattle, Kansas City, Mo, 
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New Materials —New Techniques — New Advantages 
Features in 4 New IRC Resistors 


IRC Type BOC Boron-Carbon '2-Watt PRECISTOR Meets 
All Requirements of MIL-R-10509 Specification 


No other non-wire-wound resistor combines the advantages 
of this all-new Boron-Carbon unit. Type BOC reduces the 
temperature coefficient of conventional deposited carbon 
resistors— provides high accuracy and long-time stability— 
replaces high value wire wound precisions at savings in 
space and cost. You’ll find it adaptable to a host of critical 
circuitry needs—in electronics and avionics, communica- 
tions, telemetering, computing and service instruments. 
Send for full details in Catalog Data Bulletin B-6. 
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a 
Precision Wire 
Wounds Surpass 
JAN-R-93 Characteristic 


B Specifications 
















New IRC Type DCC (Deposited Carbon) 
Small-Size, High-Stability Resistors 


This is the latest small-size addition to IRC’s famous line of 
deposited carbon PRECISTORS. Conservatively rated at 
Y2 watt, it combines accuracy and economy—assures high 
stability, low voltage coefficient, and low capacitive and 
inductive reactance in high frequency applications. Recom- 
mended for:— Metering and voltage divider circuits requiring 
high stability and close tolerance—High frequency circuits 
demanding accuracy and stability—Other critical circuits 
in which characteristics of carbon compositions are unsuit- 
able and wire-wound precisions are too large or expensive. 
Type DCC meets Signal Corps Specification MIL-R-10509. 
Complete technical date in Catalog Bulletin B-7. 























% Che Resistance Ch 
Ist 2nd 31d 4th Resist. Total from Last at End of | 
Original Cycle Cycle Cycle Cycle atEnd &% —s Hrs. Load only 
Resist. % gy of 100 Chge_ to En 
100 hrs. load 














% 
(no cycling 


100,010 +.04 +04 +.05 +.05 100.050 + 04 —01 100.040 —.02 
100,000 +.03 +.04 +.03 +05 100.060 + 06 +.01 100.000 0 
0 


Chge Chge Chge Chge hrs. load 































100,000 +.01 +.02 +02 +05 100,000 0 +.05 
100,000 +04 +05 +.04 +04 100.070 +07 +.03 


0 






























| 8 | 100,000 +03 +.05 +05 +.05 100,050 + 05 0 1 
i | 9 | 100,000 +.04 +.03 +.05 +.04 100.010 +01 —03 [100050 0 | 

/ | 10 | 100,000 +.02_+.02 +02 +.04 100,010 +01 —03 [100.000 0_ | 
ages . | 11 | 100.000 0 +01 +.01 +.03 100,000 0 =< 5 ae 
S 
Meets 
antages New IRC Type FS Fuse Resistor 
ces the . : 
corben This completely insulated unit. functions as a resistor under 


normal conditions and as a fuse under abnormal conditions. 


bility — Small, compact, stable, it can be wired into a circuit as For full information on these products, or as- 




















ings in easily as a molded wire-wound resistor. Bulletin B-3. sistance in adapting them to any specific appli- 
critical . cation, write IRC. Types BOC and DCC are 
munica- currently available on short delivery cycles to 
uments. manufacturers of military equipment only. 


Mail Coupon Today for Full Details of These New IRC Resistors 


INTERNATIONAL RESISTANCE CO., 
409 N. BROAD ST., PHILADELPHIA 8, PA. 
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Please send me full data on the following checked items:— 
BOC Boron-Carbon PRECISTORS | 
VW Precision Wire Wounds ; 
DCC Deposited Carbon PRECISTORS : 
ype FS Fuse Resistors 
Name and Address of Nearest IRC Distributor ¥ 
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Perfection 
IS NO ACCIDENT IN 


Fansteel Electrical Contacts 


Two ingredients go into Fansteel Electrical Contacts—metals and 
experience. When you order Fansteel electrical contacts, we can 
make or procure the metals in a short time—if we do not 

already have them on hand. But we started accumu- 


lating the experience back in 1914 and are still adding to it. 


Perfection is no accident in Fansteel electrical contacts. 

It is the sum of scientific metallurgy, sound engineering and a 

hundred peculiar skills, plus the world’s largest and most 

modern facilities for electrical contact production. 

If your product requires electrical contacts, 

why not ask for the willing and sincere aid of 

Fansteel engineers? Fansteel Metallurgical Corporation, Ask for our booklet, 


North Chicago, Illinois, U.S.A. 


Kanstee 


AN INDUSTRY ELECTRICAL CONTACTS 


THAT SERVES 


INDUSTRIES AND ELECTRICAL CONTACT ASSEMBLIES 


“Fonsteel Electrical Contacts 
—Engineering Information” 
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United States Rubber Company 


NEW YORK, N.Y. 











U.S. Holdtite Rubber Tape 


Sign of Dependability canbectobe fr pate 





splicing when used with 
et U.S. Holdtite Friction 


bntacts Dependability ...the kind you get from the high-tensile were aes 
eal © © specifications. 

strength fabric and the rugged, tight-grip adhesive of 
U.S. Rubber’s Holdtite Friction Tape. What is more, 


Holdtite has high-dielectric strength, is straight-tear- 





QUALITY PRODUCTS OF 


ing, non-ravelling, has no pinholes to cause trouble- 


some leaks. Exceeds A.S.T.M. specifications. 









UNITED STATES 


TAPE DEPARTMENT 


RUBBER COMPANY 


ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Warner Electric Clutch-Brakes 


provide split-second, intermittent cycling 


of Hautau-Turndex automation machines 
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WARNER 


electric 
motion control 


> 


accelerates and decelerates 
master cam in less than 1/10 
second 


provides shock-free move- 
ment—no abrupt starting, 
stopping or catapulting action 


permits automatic or manual 
control of index cycle 


accurately positions cams for 
constantly precise table in- 
dexing 


DEVELOPING machines for tomorrow’s “‘automatic 
factories,” design engineers are finding Warner Electric 
Clutches and Brakes offer new, important design op- 
portunities because of the ease and efficiency with which 
they control power transmission by remote, mechanical, 
hydraulic, electric or electronic means. A good example 
is this engine-block transfer machine that ‘“‘automates”’ 
a right angle, 180° tip-over production line. Com- 
pound motion is provided by a packaged, cam-actu- 
ated indexing table. The model 500 Warner Clutch- 
Brake provides split-second, intermittent cycle control 
of the master cam, automatic or manual control of the 


MODEL 500 
ELECTRIC CLUTCH-BRAKE 


index cycle. It locates the cam with unvarying pre- 
cision for each index—accelerates and decelerates it in 
less than one-tenth of a second. There is no abrupt start- 
ing, stopping or catapulting action. Result is a com- 
bination of accuracy, speed, smoothness, power and 
versatility never before achieved. Maximum engine 
block production is obtained by complete mechanical 
handling cycle of only 1% seconds! 

If you have a clutching, braking, tensioning, index- 
ing or speed control problem, investigate the new, 
automatic features and advantages of Warner electric 
motion control! 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 


ELECTRICAL MANUFACTURING 





bottom up 


7 


if ’ 


EQUIPPED WITH WARNER 
irl aiais 


motion control 


table drive pinion 


Model 500 Electric 
Clutch-Brake stops and 
starts master cams. 


q Hautau-Turndex Indexing Table, manufactured by Turner Bros.; Inc., 
Ferndale, Michigan, is the ‘“‘brain’’ of the compound indexing fixture 
that ‘‘automates’’ machine tools. Fixture receives cylinder block in an 
endwise position, automatically clamps it, turns it 90° horizontally and 
180° vertically, unclamps automatically, then discharges block into line. 


Warner Electric Brakes, Clutches and Clutch-Brakes 
give you new, unique simplicity of design and opera- 
tion. There are only two main parts, an armature and 
magnet. Operation is by e/ectro-magnetic, instantaneous 
engagement and release of friction surfaces. Torque 
fatings are extremely high for small size and light 
weight. No coasting or slipping when “‘locked in.” 
Easily designed into original equipment. Readily 
adapted to automatic cycles and remote control by 
limit switches, relays, electric-eyes, pushbuttons, etc. 
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Rate of application accurately controlled to synchronize 
motions—give exact degree of speed and power re- 
quired. 
COMPLETE ENGINEERING SERVICE : : : Warner 
offers complete application and design engineering 
service and field assistance. If you have a clutching, 
braking, tensioning, indexing or speed control prob- 
lem, consult competent, experienced Warner brake and 
clutch specialists for reliable recommendations on 
torque, heat, electrical controls, capacity, etc. 
Warner Electric Brake & Clutch Co., Dept.EM, Beloit, Wis. 
= Please send your FREE Bulletin No. 703-A. 


Have your representative call to discuss my problem. 
Firm Name 


Individual 
Address_ 
i etatereapri i — 

SMB ON 


Title 


Sa 
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ROME CABLE CORP., Dept. EM-6, Rome, N. Y. 
Send me the new Rome Magnet Wire Catalog. 


MORE POWER IN 
SMALLER ‘‘PACKAGES”’ 


With 


Glass Insulated Magnet Wire 


You can make important savings besides as- 
suring better equipment performance with Rome 
Glass Insulated Magnet Wire. Because of its re- 
markable space factor, windings do not bulk as 
large as with other types of insulation. This per- 
mits smaller frame design . .. saves scarce mate- 
rials . . . reduces weight... saves money. You 
pack more power into a smaller “package.” 

In any rotating or transformer equipment, 
Rome Glass Insulated Magnet Wire assures 
more dependable performance, as well as high 
resistance to heat, moisture and corrosion. Rome 
Silicone Treated glass insulation represents a 


nn 


TORRANCE 


ROME a - 
4 é 


ROME 


significant advancement in the attainment of 
higher operating temperatures. Conservatively 
rated at 175° C. (347° F.) Silicone Treated Glass 
Magnet Wire has operated successfully at tem- 
peratures above 200° C. (392° F.). High dielec- 
tric strength and overload protection are plus 
factors. 

Quality controlled from bar to finished wire, 
Rome Magnet Wire is made in round, square 
and rectangular shapes in a wide range of sizes. 
Other types of insulation can be supplied as re- 
quired. For complete information send for the 
Rome Magnet Wire Catalog. 


It Costs Less To Buy the Best 


at Chey V 
gm 


NEW YORK 
eT 
CALIFORNIA 
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Glass Mold 





f 
i 
‘ 
i 
1 
i 
. 


| _..helps solve your 
_ me parts problem 


ES 





Drilled High heat transfer 
Milled Low electrical resistance a 
pee High thermal shock resistance Faced with a materials shortage? 
Plane d Not wetted by molten metals 
Hobbed oe =" Then carboneering—the development of new and unusual 
pare aie ieanaaiie [Graphie} product applications for carbon—might provide the 
Seeded Self-lubricating (Graphite) answer for you, as it has for so many others. 
The power industry, for example, wanted a packing ring 
for turbine shafts that really stopped steam leakage. 
Speer experts carboneered the answer—a turbine ring of 
carbon. Carbon, because its self-lubrication minimized 
> friction, and because fine machining in Speer shops to 
+.001” meant reduced leakage. 
. For a contrasting part such as a glass mold, carboneering 
St. Marys, Pennsylvania by Speer produced the answer, too. Here, carbon’s 
SUBSIDIARIES: resistance to heat, its dimensional stability and inertness 
Speer Resistor Corp. International Graphite & Electrode Corp. were all important in producing the desired mold. 


sere anaeen, Whatever your need, Speer engineers stand 


ready to help. Get in touch with them 
today—or write us, stating your problem. 
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MINH 


Reduce Motor Burnouts 


and Service Problems 


Reports from service managers, electric motor repair- 


men, heating and air conditioning dealers throughout 4 Manufacturer of Refrigerated 


3 5 ses Cuts Service Problems 
the country prove that Klixon protectors help to pre- 4 —— KLIXON Protectors 


r. Richard Dennis, Service 


vent motor burnouts in electrical appliances of all types. 


equipment, 1s nouts . 
Protectors prevent bur that Klixon 


ee . . 4 convinced us ao 
In addition, their records show that Klixon protectors 4 mance Rive improved me COMP re 
% of our condensin een 


operation Celd service pro 


Gebnitely reduced ovr + Knits into the 


reduce motor service calls to a bare minimum. A The KLIXON Protec 


motor by the 


You, too, can provide your dealers and their cus- 
tomers with motor burnout protection by specifying 
that your motor manufacturer supplies you with motors 


that have Klixon protectors built in. The additional 


TL NE LS AE LT SM, _UIBET RS tt 


cost is exceptionally low, while the benefits are high. 


Motor Repairman ; 


(> a LIXON Protectors Best Protection 


wean ae Motor Burnouts 

= hactional Hip omnes, oarth Leslie, Foreman a 
sees . : ir 

renee mas mee. whPA On sa action. He santa! of KLIXON Pr electric, 

“ _ Ors in 


Says: 


reds of fractional HP 


ru 
* red yearly j mor 
SPENCER THERMOSTAT A | herent Otersceniced tet Se Re ge 
ee Aw Fotector, 4 IN 
Division of Metals & Controls Corp. 4 « ae ror burnees iS the best prove 


106 FOREST ST., ATTLEBORO, MASS. ” into M22" Protector in... 


ee ee 
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Reader 
Inquiry 
Facility 


Electrical Manufacturing 





= If whatever appears anywhere in this issue, either 
a in the editorial or advertising pages, stimulates a 
ie desire for additional information, it is only neces- 
sary for readers to record their interests on one of 
the postcards on the following page. The publisher 
will function for readers, immediately contacting 
the sources for the data requested or forwarding 
reprints. 
) Readers should feel free to make legitimate re- 
quests for any data which they believe will prove 
helpful to them, expand their knowledge or com- 
plete their files. They will be expected to limit their 
requests to those items which are germane to their ' 
responsibilities and the type of projects in which 
they engage. 

Requests will be processed only if the informa- 
tion requested on the postcard form is complete and 
legible. Note that the card must be posted within = 
sixty days after publication; issues are mailed 
promptly on the first of each calendar month. 


If it should prove impractical to use the card, } 
write the Editor on company letterhead. . 
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issue. To obtain numbered items on this page, simply circle the corresponding num 









































1 Flexible Pushbutton Units 14 Thin-Gage Insulation 

2 High-Impact Styrenes 15 Drawn-Oval Capacitors 

3 Electronic Circuit Units 16 Insulated Wire 

4 Multi-Circuit Control 17 Polyester Laminated Sheets 
5 Vitreous Enamel Resistors 18 Rotary Switches 

6 Pressure Transducers 19 “Fusistor” 

7 Micro Switch 20 Styrene-Rubber Copolymer 
8 Cast-Permafil Transformer 21 Instrument Transformer 
9 Flame-Retardant Laminates 22 Solenoid 

10 Hermetic Resistor 23 Bypass Capacitors 

11 Heavy-Duty Switch 24 25-Watt Rheostat 

12 Thyratron 25 Miniature Switch 

13 Bimetal Thermostats 26 Molded V-Belt Sheaves 


Manufacturers’ literature 


Numbered titles below correspond to LITERATURE reviews which appear beginning 


55 Induction Motors 69 Panel Connectors 

56 Temperature Controls 70 Control Selection Guide 
57 Thermistors 71 Electrical Insulating Paper 
58 Mechanical Rubber Goods 72 Relays and Switches 

59 Pulse-Control Units 73 Electric Drive Controls 
60 Photographic Materials 74 Silicone-Bonded Mica 

61 Metal Cleaning 75 Sensitive Relays 

62 Hole-Punching Units 76 Electrical Components 
63 Textile Drives 77 Differential Transformers 
64 Metal-Powder Bearings 78 Screw Stock List 

65 Spray-Painting Masks 79 Metal Cleaning 

66 Nickel Plating 80 Crystal Units 

67 Potting Compounds 81 Molded Plastic Parts 

68 Resistance Welding 82 Motors and Generators 


Reprint service 


107 Hermetic Seals 115 Hermetic Components 

108 Roller Chain Drives 116 Research in Dielectrics, 1951 
109 Motor Overheat Protection 117 Applying Limit Switches 
110 Electroplated Coatings 119 Corrosion-Resisting Surfaces 
111 Electrical Wire Standards 120 Magnetic Powder Parts 

112 Vacuum Tube Sockets 121 Control Potentiometers 

113 Dual-Element Fuses 122 Fhp Motor Ratings 

114 Motor Protection Relays 123 Fluorocarbon Resins 


Advertised products 


234 


Readers may use any one of the postcards on the opposite page to request anything appearing in this 


Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 162. 


ER INQUIRY 






r on the card. 


27 Blowers 

28 Delay Relay 

29 Electrical Delay Lines 

30 Toroidal Coils 

31 Rheostats 

32 Subminiature Resistors 
33 Reinforced Plastic Tubing 
34 Unit Pillow Block 

35 Military Tube Sockets 
36 Sensitized Paper Dispenser 
37 Electronic Symbol Stamps 
38 R-F Coil Forms 

39 High-Strength Adhesive 


on page 210. 


83 Multiple V-Belt Drives 
84 Electronic Components 
85. Custom-Made Cord Sets 
86 Electrical Insulation 

87 Molded Plastics 

88 Relays 

89 Self-Locking Cap Screw 
90 Gears 

91 Electrical Tapes 

92 Laminated Plastics 

93 Molded Rubber Parts 
94 Solder Pot 

95 Vacuum-Tube Voltmeters 
96 Molded Brush Holders 





Numbered titles below correspond to feature article REPRINTS digested beginning on page 226. 


124 Substitute Spring Materials 
125 JIC Standard Wiring 

127 Effect of Voltage Variations 
128 Cast Resin Embedments 
129 Smaller Thermostats 

130 Human Engineering 

131 Aluminum Magnet Wire 
133 Metallic Rectifiers 





To request further information on any of the products or services described in advertisements in this issue, 
write the page number and name of advertiser in the space provided under “Advertised Products” on the card. 
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Extra cards are supplied for the convenience of pass-along readers. 
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The cards in this issue are good only until July 31, 1952. 
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HAVE USED THE STAMP OF APPROVAL 
ON SPECIFICATIONS FOR 





TRANSFORMERS 


* Many of our original customers of 30 years 
ago still specify STANDARD Control 
Transformers for their electrical equipment, 
because Standard Transformers are com- 
pactly and accurately built with sound basic 
construction to fit specific requirements. Con- 
sult your nearby representative today, or 
write to us direct for literature and specific 
information. 


SSS Rae ORE Pee TST CR = 2 


The idea that Riester & Thesmacher can do a better job on 
your sheet metal fabrications. This aluminum electronics 
cabinet is only one of hundreds going through our produc- 
tion lines, manufactured to exact specifications—deliv- 
Type MC single-phase, ered on a close schedule. We can do the same for you, 


, compound-filled, dry contact our representative near you, or write direct 
Shell type transformer type transformer, 500 TODAY! 

rated 1000 VA, 440 to VA, 440/220 to 110/ : 

110 volts. 220 volts. 







Aluminum Spot Weld to Thickness .090 


Herliarc Aluminum Welding 
Frank W. Taylor Co. Paul R. Sturgeon 
P. O. Box 316, DeWitt, N. Y. 25 Huntington Ave., Boston 16, Mass. 
Kenneth E. Hughes Co. Samuel K. Macdonald, Inc. 
17 W. 60th St., New York 23, N. Y. 1531 Spruce St., Philadelphia 2, Pa. 
William E. McFadden 


150 E. Broad St., Columbus 15, Ohio 





Type MD single-phase, Type MC air-cooled trans- 
air-cooled transformer, former, 250 VA, 230/460 to 
3 KVA, 115 to 3 volts. 32 volts. 
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Speciol Steel Equipment 
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Building Products 
VENTILATION, 1526 W. 25TH ST. CHeary 11-0154 


AIR CONDITIONING CLEVELAND, OHIO 


THE STANDARD TRANSFORMER CO. 


WARREN, OHIO 
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Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 





ADHESIVES 


Armstrong Cork Co., 
ter, Pa 
Bakelite Co., 
& Carbon Corp., 
St., New York 17, 


9506 Arch, Lancas- 
A Division of Union Carbide 

st Dy-20, 30 E. 42 
Biggs Co., Carl H., 


hele W. Pico Blvd., 
Los Angeles, Cai. 


Durez Plastics & Chemicals, Inc., 1306 
Walch Rd., N. Tonawanda, N. Y 


Y 
Koppers Co., Inc., Chemical Dive Pitts 


burgh 19, ‘Pa : 
Minnesota Mining & Mfg. Co., St. Paul 6, 
Minn 
National Electric Coil Co., Columbus 16, 
Ohio 


Sauereisen Cements Co., 1045 N. Canal 
Pittsburgh 15, Pa 
Van Cleef Bros., Inc., 


Chicago 19, Il. 


7800 Woodlawn 


ALUMINUM. See also Castings 


Aluminum Co. of America, 1899F Gulf 
Bidg., Pittsburgh 19, Pa 

Federated Metals Div., American Smelt 
ing & Refining Co., 120 Bway, N. Y. 5, 
¥. 


z 


Revere Copper & Brass, Inc., 230 Park, 
New York 17, N 

AMMETERS. See Instruments. 

ANODES, PLATING 

American Brass Co., Waterbury 20, Conn. 

—, & -Co., Inc., 113 Astor, Newark 5, 

Chase tes & Copper Co., Dept. EM 252, 


Waterbury 20, Conn. 

du Pont de Nemours & Co., Inc., E. I., 
Electro-Chemicals Dept., Wilmington 98, 
Del. 

Federated Metals Div., American Smelting 
& Refining Co., 120 Bway, N. Y. 5, N. Y. 

General Plate bee. Metals & Controls 
Corp., 46 Forest, ‘Attleboro, Mass 
(Silver, Gold) 

Handy & Harman, 82 Fulton, New York 38, 
N. Y. (Gold and Silver) 

Hussey & Co., C. G., Pittsburgh 19, Pa 

Improved Seamless wise, Co., Inc., 775 
Eddy, Providence 5, R. 

Revere Copper & Brass, > 230 Park Ave., 
New York 17, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 

Union Plate and Wire Co., 63 Union, Attle- 
boro, Mass. 

Wellman Bronze & Aluminum Co., The, 
2533 E. 93rd. Cleveland 4, Ohio. 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos 


BALANCING MACHINES 


Westinghouse Electric Corp., 
Pittsburgh 30, Pa. 


P.O. Box 868, 


BALLS, BEARING 


Abbott Ball Co., 60 Railroad 
Hartford 10, Conn. 

Hartford Steel Ball Co., 

SKF Industries, Inc., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 
Cicero 50, Ill 


Place, 


Hartford 6, Conn. 
0. Box 6731, 


1950 S. 54th Ave., 


BATTERIES, ORY 


National Carbon Co., Div. Union Carbide 
& Carbon Om. 30 East 42nd, New 
York 17, N 

Radio Corpor es of America, 
Harrison, N. J. 


Dept. FR41, 


BATTERY ELIMINATORS. 
Supply Units, Rectifier. 


See Power 


BEAD CHAINS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn 
Rodale Mfg. Co., Inc., 


13 Mountain Grove, 


Emmaus, Pa. 


BEARINGS. BABBITT 
Johnson Bronze Co., 570 S. Mill, New 
Castle Pa 


To communicate with any manufacturer whose name ‘appear s in this issue, use READER INQUIRY FACILITY, page 233. 
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Moraine Products Div. of General Motors, 
Dayton, Uhio (Steel-Backed) 

Ryerson & Son, Inc., Joseph T., Chicago, 
ill. 


SEARINGS, BALL (Miniature) 


Hoover Ball & Bearing Co., Ann Arbor, 
Mich 


New Departure Div. of General Motors 
Corp.. Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, 
Conn 

U. S. Gasket Co., Camden 1, N. J. 

BEARINGS. BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co.. New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, 
Mich 

New Departure Div. of General Motors 
Corp., Bristol, Conn. , 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave.. Philadelphia, Pa. 


Norma-Hoffmann Bearings Corp., 


Conn, 
SKF Industries. Inc., P. O. Box 6731, 
1835 Dueber 


Stamford, 


Philadelphia 32, Pa. 
Timken Roller Bearing Co., 
Ave., S. W. Canton 6, Ohio 


BEARINGS & BUSHINGS, METAL 
(Brass, Bronze, Steel, ete.) 


Amplex Mfg. Co., Sub. Chrysler Corp., 
Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. 

Chase Brass & Copper Co.. EM 252, 
Waterbury 20, Conn. 
Federal-Mogul Corp., 
Detroit 13, Mich. 

Johnson Bronze Co., 570 S 
Castle, Pa 

Mallory & Co., Inc., P. R., 


Dept. 
11063 Shoemaker, 
Mill, New 


Indianapolis 6, 


Ind 
Moraine Products Div. of General Motors 
Corp.., Dayton, Ohio 


Morganite. Inc., Long Island City 1, N. Y. 

Powdered Metal Products Corp. of America, 
9335 W. Belmont Ave., Franklin Park, 
Til 

tadio Cores, Int., 
Lawn, III 

United States Graphite Co., 
Saginaw, Mich. 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Mfg. Co., Sub of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 
Bound Brook Oil-Less Bearing Co., 

Brook, N. J. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating) 

Johnson Bronze Co., Mill, New 
Castle, Pa 

Moraine Products Div. 
Corp. Dayton, Ohio 

National Carbon Co., 
& Carbon Corp., 
York 17, N. Y. 

eee Molded Products, Inc., St. Marys, 
"a 

Powdered Metal Products Corp. of America, 
9335 W. Belmont Ave., Franklin Park, 


9540 Tulley Ave., Oak 
1612 Holland, 


Bound 


570 S. 
of General Motors 


Div. Union Carbide 
30 East 42nd, New 


Til. 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Lil 


United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
2799 Lake St., 


Richardson Co., Melrose 
Ryerson & Son, Inc., Joseph T., Chicago, 


Park, Ill. 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE (Rubber-backed) 
Lord Mfg. Co., Erie, Pa. 


BELLS 


Signal Engineering & Mfg. Co., 
N. Y. 


154 W. 14, 
New York 11, 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKE & SHEARS 


O'’Neil-Irwin Mfg. Co., Lake City, Minn. 
(Die-Less Duplicating) 

J. A. Richards Co., 906 North Pitcher, 
Kalamazoo 13F, Mich. 

— & Son, Inc., Joseph T., Chicago, 


BERYLLIUM COPPER (Rod. 
Wire) 
Beryllium Corp., Reading, Pa. 


Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 


Strip Tube, 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. 
Screw Keys and Wrenches. 


See Socket 


BLOCKS, PILLOW 

Fafnir Bearing Co., New Britain, Conn. 

SKF Industries, Inc., P. O. Box 6731, 
Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 

BLOWERS. See Fans and Blowers. 

BOLTS. See Fasteners. 

BOXES, METAL. See Cabinets, Sheet 


Metal. 


BOXES and CRATES, WIREBOUND. See 
also containers, Packaging and Shipping. 

National Metal Edge Box Co., 1212 Callow- 
hill St., Philadelphia 23, Pa. 

Rathborne, Hair anu Ridgeway Box Co., 
440 W. 21 Place, Chicago 8, Il 

Wirebound Box Manufacturers Association, 
Room 1150, 327 S. La Salle St., Chi- 
cago 4, Ill. 


BRAKES, BENDING. See Benders 
Brakes and Shears. 


BRAKES, MAGNETIC 


Dings Brakes, Inc., 4713 W 
Ave., Milwaukee 46, Wis. 

Dynamatic Corp., Sub. of 
Co., Kenosha, Wis. 

Stearns Magnetic Inc., 642 South 
Milwaukee 46, Wisc 

Warner Electric Brake & Clutch Co., 
EM, Beloit, Wisc. 


Electric 
Eaton Mfg 
28 8t., 


Dept 


BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire. See Wire and Cable, Bare) 


American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 
Copper an¢ Selenium Copper Alloys) 

Bristol Brass Corp., The, Bristol, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Driver Co., Wilbu~ B., 150 Riverside Ave., 
Newark 4, N. J. 
Federal Metals Div., 
& Refining Co., 120 Bway, N. Y. +, e 

Hussey & Co., C. G. Pittsburgh 19. Pa. 

Ilsco Copper Tube & Products, Inc., Cincin- 
nati 27, Ohio (Copper Tubing) 

Johnson Bronze Co., 570 S. Mill, 
Castle, Pa 


American Sasttieg 


New 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

Van Huffel Tube Corp., Warren, Ohio 
(Tubing) 

BRAZING ALLOYS, SILVER 

or & Co., Inc., 113 Astor, Newark 5. 

J 
cians Brass & Copper Co., Dept. EM 252 


Waterbury 20, Conn 
General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 
Handy & Harman, 82 Fulton, New York 38, 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I. 

— & Co., Inc., P. R., Indianapolis 6, 
nd. 

Ney Co., J. M., 371 Elm, Hartford 1, Conn. 

Union Plate and Wire Co., 63 Union, Attle- 
boro, Mass. 


BRONZE. See Brass, 
also Phosphor Bronze. 


Bronze & Copper; 


BRUSH CAPS 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 

Triple M Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, IIL 

BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 S. 52nd 


Ave., Cicero 50, Ill. 
Graphite Metallizing Corp., 
han Ave., Yonkers 3, N. 
National Carbon a ‘Union Carbide 
& Carbon Corp., 30 East 42nd, New 
zoek if, N. Tt 
Speer Carbon Co. , St. Marys, Pa. 
Stackpole Carbon €o., St. Marys. Pa. 
Superior Carbon Products, Inc., 9114 George 
Ave., Cleveland 5, Ohio 
United States Graphite Co., 1621 Holland, 
P.O. Box 868 


Saginaw, Mich. 
105 Chestnut St., 


1059 Nepper- 


Westinghouse Electric Corp., 
Pittsburgh 30, Pa. 

Wilson Co., The H, A., 
Newark 5, N. J. 


BRUSH HOLDERS. 


See Holders, 
Commutator Brush. 


BUSHINGS 


BEARINGS. See Bearings and Bushings 

COMPOSITION. See Plastics-Custom. 

FIBRE. See Fibre, Vulcanized. 

GLASS. See Glass, Technical. 

HERMETIC SEALS. See Seals ané@ 
Terminals, Hermetic. 

MICA. See Mica. 

PORCELAIN. See Ceramics. 

RUBBER. See Rubber & Rubber 
Products. 


BUTTONS and CLIPS, SNAP 
FASTENER 
Cuyahoga Spring Co., 


10251 Berea Bd. 


Cleveland 2, Unio 

CABINETS, SHEET METAL (Boxes, 
Cans, Chassis, Housings, Panels, Racks, 
Tanks). 
Alden Products Co., 117 North Main, 


Brockton 64EM, Mass. 

Geuder Paeschke & Frey Co., 1525 W. 
St. Paul, Milwaukee 1, Wis. 

Heldor Mfg. Co., Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. J. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio 

Riester & Thesmacher Co., 1526 W. 25th 
Cleveland 13, Ohio 


CABLE. See Wire & Cable. 
CABLE ASSEMBLIES and HARNESSES 
See Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. 


See Fabries 
Insulating. 


CAPACITORS 


Aircraft-Marine Products, 
ton, ne | Pa. 
Astron Corp., 255 Grant Ave., 

ark, J 
Cornell-Dubilier Electric Corp., 
H62, South Plainfield, N. J 


Inc., 2100 Pax 
East New 
Dept. 


Fanusteel Metaliurgical Corp., North Chi- 
cago, Ill (Tantalum) 

General Electric Co Capacitor Dept., 
Hudson Falls, N. Y 

—— Co., Inc., P. R., Indianapolis 
6, Ind. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Radio Materials Corp., 3325 N. California, 
Chicago 18, Il 

Sprague Electric Co., North Adams, Mass 


Stackpole Carbon Co., St. Marys, Pa. 


Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 

Vitramon Inc., Stepney, Conn. 

CARBON AND GRAPHITE: (Contacts, 
Electrodes, Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
ete.) 


Becker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Il. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
Tok 37, MN. FS. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich. 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die 


Aluminum Co. of America, 1899F Gulf 
Bidg., Pittsburgh 19, Pa. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J 

Parker White Metal Co., Erie, Pa. 

Wellman Bronze & Aluminum Co., 
E. 93rd, Cleveland 4, Ohio 


2538 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937 A 8S. 70th, 
Milwaukee 1, Wis. 

Round Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 


ELECTRICAL MANUFACTURING 
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Do you keep your hermetically sealed motors “surgically clean” 
. then ruin a good job by using an inferior quality paper? | 

Too late you'll find an orifice-clogging wax sludge formed 

in the sealed unit. That’s why so many smart winders demand 

Copaco. Its very low percentage of extractables has nicknamed 

it “hermetically pure’. Only the finest selected raw materials 

are used. Write for our new Data Sheet and samples. 


Representatives | 
Everywhere a 


aaa PAPER COMPANY | INSULATING 


220 
HOLE 





INCORPORATED 


FALL RIVER, MASSACHUSETTS 4 FA DS 


CONDUCTION ‘or: 








These ball and socket bushings, made 
of STAR Lavolain, a steatite ceramic, 
| have high dielectric strength at ele- 


BI-METAL Types 







Base plate in full area contact with | vated temperatures..... good thermal 

eated surface result. ini : . 

CONDUCTION TYPE Wink wale wdng dime | seack resistance... .. good mechanical 
tial, faste 2sponse. C b - | ; i 
plied cnesibnnel S aa inuead | strength Pa eee te and provide great flexi- 
range from 70°F. to 600°F. with | bility in wire installations. Thirteen 
shaft height optional up to 2” | 5 : = a 
overall. “Adjusting set screw permite stock sizes are immediately available 
rimming Oo ciose Imits. e . - 
tia ak cial le in large quantity. Openings range from 


1500W Available. 056 to .400 inches. SEND FOR SAMPLES. 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 54”, Mounting 
Centers 2-9/16”. 


CONDUCTION TYPE 
Side Mounted 
Model BS-200 


. s, 


LAVOLAIN also is used 


for many small parts 

Side Mounting Type: 
Length 2144”, Height 13/16” not in- 
cluding shaft, Width 13%”, Mount- 
ing Center 1-1/16”. 


rods, bushings, resistance- 
wire holders and switch 
bases. For this porcelain 
and other STAR formulae, 
send for our brochure with 
engineering data and de- 
sign information. 


A compact, durable bi-metal type 
Thermostat. Maximum § sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC 








peacetat® 





Operating range: 70° F to 600° F. cuMPAny, 
Dimensions: Length 1-15/16” incl. ‘ ee pa - 
terminals, Height %4” without shaft & 


which is optional up to 2” overall. 
Width %”, Mtg. Center to adjust- 


, % HUMIDOLAIN 
ment shaft 11/16”. 


% LAVOLAIN 


% THERMOLAIN 
Write for Detailed Design Data and Latest Price Schedule | %& VITROLAIN 


ee Oe 


2064 BRONX SBREET NEW YORK 60, N. Y. 


aT PORCE COMPANY 


te COMMERCIAL 
| writs 41 MUIRHEAD TRENTON, N.J. 
AVENUE 
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der 


Inquiry 


Facility 


e If whatever appears anywhere in this 
issue, either in the editorial or advertising 
pages, stimulates a desire for additional 
information, it is only necessary for read- 
ers to record their interests on any one of 
the postcards on page 233, in the manner 
suggested. The publisher will function 
for readers, immediately contacting the 
sources for the data requested, or for- 


warding reprints. 


A low-cost 





WING NUT 


that locks as it tightens! 





WING TYPE 


PALNUT C_ 


TRADE MARK 


LOCK NUTS 


ncorporating the famous 

PALNUT double-locking 
design, these Wing Nuts 
provide vibration-proof fas- 
tening, at lower cost than 
ordinary wing nuts. Built-in 
locking action eliminates need 
for lockwashers. PALNUT 
Wing Nuts stay tight until 
finger-released. Available in 
#8-32, #10-32, #10-24 and 
14”-20 sizes, in a variety 
of finishes. Write for sam- 


ples and literature on entire 
PALNUT line. 


ES |] & 
w @ ® 
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© Stays tight under 
vibration 





¢ Ample wings permit 
easy tightening or 
removal 





© Priced lower than 
ordinary wing nuts 


The PALNUT Co., 
66 Cordier St., Irvington 11, N. J. 
In Canada: 
P. L. Robertson Mfg. Co., Ltd., 
Milton, Ontario 


PALNUT 


TRADE MARK 


LOCK NUTS 


for quick, secure fastening at low cost 


Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa 

ae © Lo., Inc., P. R., Indianapolis 
6, Ind. 

Wellman Bronze & Aluminum Co., The. 
2533 E. 93rd, Cleveland 4, Ohio 

CASTINGS, DIE 

Aluminum Co. of America, 1899F Gulf 
Bidg., Pittsburgh 19, Pa 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc) 

Gries Reproducer Corp., 108 Willow Ave. 
New York 54, N. Y. (zinc) 

Hoover Co., Die Castings Div., North 


Canton, Ohio 
Madison-Kipp Corp., 
Madison 10, Wis. 


214 Waubesa Ave., 


New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys) 


Parker White Metal Co., Erie, Pa., (Alu 
minum & Zinc) 
Stewart Die Casting Div., Stewart Warner 


Corp 535 W. Fullerton Ave., Chicago 
39, I 

CASTINGS, GRAY IRON 

Electric Auto-Lite Co., Toledo 1, Ohio 


Pyott Foundry & Machine Co., 321 Nu 
Sangamon, Chicago 7, IIL 


CASTINGS, INVESTMENT 

Allis-Chalmers Mfg. Co., 937A 8S. 70th 
Milwaukee 1, Wis. 

Casting Engineers Inc., 2323 Bosworti 
Ave., Chicago 14, IIL 

International Nickel Co., Inc., 67 Wall 
New York 5, N. Y. (Nickel and Alloys 

Precision Metalsmiths Inc., 1075 E. 200th 


St., Cleveland 17, Ohio 


CATHODE RAY TUBES. 
Cathode Ray. 


See Tuber 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y 


CEMENT, INSULATION AND SEALING 


Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY 20, 30 E 


42nd, New York 17, N. Y. 

Biggs Co., Carl H., 11616 W. Pico Blvd., 
Los Angeles, Cal. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 

CERAMICS 
Standard & Special Electrical 

Porcelains (low-volt) (A) 

Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steutite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (I) 

Akron Porcelain Co., 2725 Cory Ave. 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn. (ADEFG) 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (ABCE) 

Garfield Mfg. Co., Garfield 1, N. J. (H) 

Kirchberger & Co., Inc., 1422 37th St., 
Brooklyn 18, N. Y¥. (ABDF) 


Knox Porcelain Corp., Knoxville 1, Tenn. 
(ABC 


Louthan Mfg. Co., East Liverpool, Ohio 
(ABDEF) 
Mycalex Corporation of 


America, 30 

Rockefeller Plaza, New York 20, N. Y. 
(Glass-bonded Mica) 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. (ABE) 

Porcelain Products, Inc., Parkersburg, 
W. Va. (ABC) 

Richardson Co., 2799 Lake St.. 
Park, Ill. (H)) 

Rostone Corp., 123 8S. Earl 
yette, Ind. (H) 

Square D Co., 6060 Rivard, 
Mich (A) 

Stackpole Carbon Co., St. Marys, Pa. 

Star Porcelain Co., 41 Muirhead 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., 3603 Jerome 
Ave., Chattanooga, Tenn. (DFGI) 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa. (ABEF) 
Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Falls, N. Y. (ECG) 
Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio (A) 


Melrose 


Ave., Lafa- 


Detroit 11, 


Ave., 


CHAINS, BEAD. See Bead Chains. 


CIRCUIT BREAKERS 


Allen-Bradley Co., 1316 S. 
Milwaukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937 
Milwaukee 1, Wis. 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, Tren- 


ton, = - 
Spencer Thermostat Div. of Metals & 
Controls Corp., 105 Forest, Attleboro, 


Second St., 


A 8. 70th, 


Mass. 
Square D Co., 
Mich. 
Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


6060 Rivard, Detroit 11, 


CLAMPS, GROUND & TEST 


Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-130 26th St., 
Brooklyn 32, N. Y. 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 

CLOTH, TRACING. See Tracing Cloth, 
Film & Paper. 

CLUTCHES 

Automatic Steel Products, Inc., Mercury 
Clutch Div., EM-3, Canton 6, Ohio 
(Mercury) 

Centric Clutch Co., P.O. Box 175, Main 


St. & State, Route 35, Woodbridge, N. J, 


Dynamatic Corp., Sub, of Eaton Mfg. Co., 
Kenosha, Wis. (Magnetic) 

Hilliard Corp., The, 106 W. Fourth St., 
Elmira, N. Y. 

Stearns Magnetic Inc., 642 South 28 St., 


Milwaukee 46, Wisc. 
Warner Electric Brake & Clutch Co 
EM, Beloit, Wis. (magnetic) 


. Dept 


COAXIAL CABLE. 
Insulated, 


See Wire and Cable, 


COIL CORES AND FORMS 
Alden Products Co., 117 North 
Brockton 64EM, Mass. 
Cambridge Thermionic 


Main 


Corp., 453 Con 


cord, Cambridge 38, Mass. 
Cleveland Container Co., 6201 Barberton 
Ave Cleveland 2, Chio 


Continental- Diamond 
13, Del 

Gries Keproducer Corp., 108 Willow Ave., 
New York 54, N. Y¥. (molded nylon) 

Mycalex Corporation of America, 31 
Rockefeller Plaza, New York 20, N. Y 

Paramount Paper Tube Corp., 612 Lafa 


Fibre Co., Newark 


yette, Fort Wayne 2, Ind 
Powdered Metal Products Corp. of America, 
9335 W. Belmont, Franklin Park, Ill 
Precision Paper Tube Co., 2035 W 


Charleston, Chicago 47, Ill 
Radio Cores, Inc., 9540 Tulley Ave 


Lawn, Ill 
Stackpole Carbon Co., St. Marys, Pa 
N. J. 


Oak 


(Screw-type, Moded Iron) 
U. S. Gasket Co., Camden 1, 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 

Cambridge Thermionic Corp., 
Cambridge 38, Mass 

American Relay & Controls, Ine., 
W. Flournoy, Chicago 44, Ill. 


New 
453 Concord 


4919 


Ave., Cambridge 38, Mass 
Coto-Coil Co., Inc., 63 Pavillion Ave., 
Providence 5, R. I 


Dano Electric Co., 93 Main, 
Conn. 

Dormeyer Industries 
Chicago 41 

Electric Auto-Lite Co., Port Huron, Mich 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Five Star Co., 220 Mixville Rd., 
Cheshire, Conn. 

General Electric Co., 
Div., Schenectady 5, 

Jones Motrola Corp., Stamford, 

Jowil Electronics, Inc., 7945 Germantown 
Ave., Philadelphia 18, Pa. 

Magnetic Amplifiers, Inc., 11-54 44th 
Drive, Long Island City 1, N. Y. 

Master Appliance Mfg. Co., Fourth & On 
tario, Racine, Wis. 

Betienal Electric Coil Co., Columbus 16 
Ohio 

Nothelfer Winding Labora 
marle Ave., Trenton 3, N. 

Radio Corporation of America 
Harrison, N. 


Winsted 


3416 Milwaukee Ave., 


West 


Apparatus Sales 
ae 


Conn. 


Albe 






tories, 11 
J 


“Dept. FR41, 


Wilmington Coil Co., Richardson Park 
Delaware 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn 

COIL WINDING MACHINES 

Associated Production Co., 162 N. Clin- 
ton, Chicago 6, IIL 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 


Universal Winding Co., P.O Box 1601, 
Providence 1, R. I. 


COMMUTATORS 


Electro Tec Corp., So. Hackensack, N. J 
Instrument Corp. of America, Blacksburg, 


Va. 

Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Box 1903, Columbus 16, Ohio 

Toledo Standard Commutator Co., 1111 
Beehler. Owosso, Mich. 

Triple ““M’’ Electronics Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Tl. 

Westinghouse Electric Corp., P.O. Box 
868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS 


Ideal Industries, Inc., 
Sycamore, 


and SLITTERS 
1008 Park Ave., 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 
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COMPOUNDS, SEALING. 
Insulating & Sealing; 
Compounds. 


See Cement, 
also Waxes and 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Kegsins. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 2100 Pax 
ton, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

American Brass Co., Waterbury 20, 

Burndy Engineering Co., Inc., 
Conn. 

Cannon Electric Development Co., 
E118, 3209 Humboldt, 
Calif. 

General Electric Co., 
rials Div., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill 


Conn 
Norwalk, 


Dept 
Los Angeles 31, 


Construction Mate 


Ilseo Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio 

Krueger & Hudepohl, Walsh Bldg., Cin 
cinnati 2, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y¥ 

Rouale Mfg. Co., Inc., Emmaus, Pa. 

Kussell & Stoll Co., Inc., 125 Barclay 
New York 7, N. Y. 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. 

na Mfg. Co., H. B., Battle Creek, 
Mich. 

Soreng Mfg. Corp., Dept. M6, 9555 Eden 
Ave., Schiller Park, IL 

Thomas & Betts Co, Inc., 28 Butler, 


Elizabeth 1, N. J. 
Van Cleef Bros., Inc., 
Chicago 19, Ill. 


7800 Woodlawn, 


CONTACTORS, MAGNETIC. 


See Relays 
& Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. 
Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N, Y 


Fansteel Metallurgical Corp., North Chi- 
cago, 4 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass 

Gibson Electric Co., 38349 Frankstown 


Ave., Pittsburgh 21, Pa. 
Graphite Metallizing Corp., 
han Ave., Yonkers 3, N. 
Mallory & Co., Inc., P. Re 
6, Ind. 

Ney Co., J. M., 9871 
Conn 

Powdered Metal Products Corp. of America 
9335 W. Belmont, Franklin Park, Ill. 

Stackpole Carbon Co., St. Marys, Pa 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 5, Ohio 

Union Plate and Wire Co., 63 Union 
Attleboro, Mass. 

Wilson Co., The a. A., 
Newark 5 N 


© ae Nepper- 
Indianapolis 


Elm, Hartford 1, 


105 Chestnut St., 


CONTACTS, CARBON. 


See Carbon and 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS, PACKAGING and SHIP- 
PING. See also Boxes and Crates, Wire- 
bound. 


Gair Co., Ine., 
York 17, N. 
Gaylord C ontainer Corp., 
Rathborne, Hair and Ridgeway Box Co., 
1440 W. 21 Place, Chicago 8, Ill. 
Stone Container Corp., 4200 W. 42nd Place, 
Chicago 34, Il. 
Bag & Paper Corp., 
New York 1, N. Y. 


Robt., 155 E. 44th, New 


St. Louis 2, Mo. 


Union 


Woolworth 
Bldg., 


CONTRACT MANUFACTURING 
Aluminum Mfg. Co., 
Wis. 


Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn 

Geuder, Paeschke & Frey Co., 1525 W 
St. Paul Ave., Milwaukee 3, Wis. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 


Goods Manitowoc, 


CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis 

Allis-Chalmers Mfg. Co., 937A 8. 70th, 
Milwaukee 1, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 60 
Iowa Ave., Paterson 3, N. J. 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. 

ra Electric Co., 1024 McKee, Batavia. 

General Electric Co., _ Apparatus Sales 

Div., Schenectady 5 = 


Redmond Co., Inc., Owosso, Mich. 

Russell & Stoll Co., Inc., 125 Barclay. 
New York 7, N. Y. 

Square D Co., 4041 N. Richards, Mil 
waukee 12, Wis. 

Ward Leonard 34 South 


Electric Co., 
Mt. Vernon, N. Y. 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


To communicate with any monutacturer whose name 
in this issue, use READER INQUIRY FACILITY, page 
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CONTROLS, PHOTOELECTRIC. | 


ecescantsrers. | IMMERSION THERMOSTAT 





CONTROLS, PRESSURE d TEMPER- ° ° ° 

ATURE. See alto Relays, Switches, | ,, for control of Liquid or Air temperatures 
Allen we oo. 1316 8. Becond, Mil- 
american General 2000 A: RESSSS SLANes 


Feermestes Corp., 
Bronx, New York 60, N. Y. 
Rockford, Til, 


Barber-Colman Co., 
153 Bristol Kd., Waterbury 







PROVEN DESIGN 


Bristol Co., 


‘Apparatus 
Div., Schenectady 5, N. Y. 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, "m. 

Minneapolis-Honeywell Regulator Co., In 
dustrial Division, 4466 Wayne Ave., | 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngwood, Pa. 
Spencer Thermostat Div. of Metals & Con- 
trols Corp., 106 Forest, Attleboro, Mass. 
Square D Co., 4041 N. Richards, Mii 

waukee 12, Wis. 

TAGliabue Instruments Div., 


20, Conn. | 
Fenwal, Inc., 16 Pleasant, Ashland, Mass. | 
ueneral Electric Co., Saier | 


VARIOUS RANGES: 
—100° F. to 700° F, 






a The Ulanet Thermal Control line is the most varied available. 


¢ . 

ee eee ee ee Call on our valuable experience based on over 20 years ex- 
hee Market St, New tensive application know-how for your next requirements. 
CONTDOLA, GENOTE. Sey Fuh Butee GEORGE ULANET COMPANY 

Switches. 418 MARKET STREET NEWARK 5, NEW JERSEY 
CONTROLS, SERVO : 
Servomechanisms Inc., Post & Steward } 

Aves., Westbury, N. Y. 


COPPER. See Brass, Bronze and Copper. 





COPPER, BERYLLIUM. 


See Beryllium 
Copper. 








~ SINCE 1931 PRECISION 
ENGINEERED THERMOSTATS 
FOR INDUSTRY...by ULANET | 


omrecenpn cen ee 


CORD and TWINE, ARMATURE and 
coOIL 


Insulation Manufacturers 


Corp., 
Washington Blvd., 


Chicago 6, Ill. 


Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co, Ine., 51 
Murray, New York 7, N. Y. 

Varfiex Sales Co., Inc., 309 N. Jay, Rome, 
N.Y. 

Westinghouse Electric Corp., P.O. Box 
868, Pittsburgh 30, Pa. 

CORD, INSULATED. See Wire and 
Cable, Insulated. 

CORD, LACING (Nylon) 


500 Fifth Ave., 





Hemingway & Bartlett, 
New York 8, N. Y. 


CORD, RESISTANCE LINE. See Resi 
tance Line Cords. 


Aiden Produ MAMCO 
Alden Products Co., 117 North Main 
Brockton 64EM, Mass. 


Belden Mfg. Co., 
Chicago 44, Ill. 
Cornish Wire Co., 
Ten %. x. FT. 
Electric Auto-Lite Co., Toledo 1, Ohio 

Essex Wire Corp., Fort Wayne 6, Ind. 

General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Koiled Kords, Inc., Box K, New Haven 
14, Conn. 

Phalo Plastics Corp., 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co. 
igan Ave., Dearborn, Mich. 

Rodale Mfg. Co., Inc., Emmaus. Pa. 

Royal Electric Co. Inc., Pawtucket, R. I. 

Runzel Cord & Wire Co., 4723-31 Mont 
rose Ave., Chicago 41, Il. 

United Manufacturing & Service Co., 407 
South Sixth St., Milwaukee 4, Wis 

U. S. Rubber % Rockefeller Center, New 

Corp., 


York 20, N. Y. 
Westinghouse Electric P. O. Box 
30, Pa. 

Whitney Blake Co., New Haven 14, Conn. 


4633 W. Van Buren. 


Inc., 50 Church, New 


QUALITY BUILT 
COILS 





Commercial & Fos- 


If your product calls for a coil application, eall for 
10221 Mich 


MAMCO quality built coils. Our engineers will build 
MAMCO coils to your specifications. Guaranteed qual- 
ity throughout. Write today. Send prints or description 
of product for prices. 





868, Pittsburgh 


Vaal 1 a lice ae 


CORES, POWDERED METAL. See Cores 
Transformer; 


VEE 


Powdered Metal Products RACINE, WISCONSIN 
CORES, REFRACTORY. See Ceramics 
CORES, TRANSFORMERS 
Acme Electric Corp., 356 Water, Cuba, 


ie 2 
Arnold Engineering Co., Marengo, Ill. 
Powdered Metal Products Corp. of America, 
9335 W. Belmont, Franklin Park, Ill. 
Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, f 
Stackpole Carbon Co., St. Marys, Pa. 
Thomas & Skinner Steel Products Co., 


| Ore Eb amet aeh: 


LU 


BE SAFE WITH 


clear, practically loss 


free covering, pene 


trates deeply to seal 


fale a Teo R Lae ba: 


imparts 
1128 E. 23rd, Indianapolis 5, Ind. rigidity and promotes 
Westinghouse Electric Corp., 0. Box ns ; era e 
868, Pittsburgh 30, Pa. Ardara sin ch Salt Milidiatachahaachat 
Does not appreciably 
CORK and CORK COMPOSITIONS alter the ‘Q” 
Armstrong Cork Co., 9506 Arch, Lancas Pett tt 
ter, Pa. 
@ Q-Max is 
COUNTERS apply dries quickly, 
Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 


Durant Mfg. Co., 1962 N. Buffum, Mil- 
waukee, Wis. 


Eagle Signal Corp., 202 20th, Moline 1, 
Til. 


wide temperature 


Ir? LOSS LACQUER & Ba ern 


and. acts as ; 


General Control Co., Boston 34, Mass. | 





on tinned 
, 170 EB 131 St., Cleve 
“fand 8, =" MARLBORO, MONMOUTH ' 
; COUNTY, NEW JERSEY C ) STE 
eS. Te!. FReehold 8-1880 /\ 


373 















































































Engineering dat 


Complete, concise, practical... 
dealing with the application of 
SYNCHRON timing motors, time 
machines, gear trains, and D.C. 
motors for special timing jobs. 


help you 


solve your timing problems... 
adapting standard timing machines 
or designing new. 


ion for defense 


Hansen D. C. Motors powered Servo 
units in last World War. Improved 
products . . . enlarged design and 
manufacturing facilities for precision 
production . . . available for de- 
fense contracts. 


SYNCHRO 


Pulls up to 8 oz. direct 
load at | R.P.M. Oper- 
ates efficiently at -40° to 
+140°F. Available with 
gear trains to convert any 
speed. 


timing 
motors 






HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. | 
| Send catalog and engineering data to: ! 
Ne leek Caan h eee tin ae oa kee Neuen aa whlee ene 
‘ te a ue oo earn eine hue ak aan abiatis as 
RINE oe pen oP Bed oe or nn ie ai a anaheim | 
City Zone State ‘ 


| 





Production Instruments Co., 700 W. Jack- 
son Blvd., Chicago 6, III. 

Streeter-Amet Co., 4101 No. Ravenswood 
Ave., Chicago 13, Ill. 


Veeder-Root, Inc., Hartford 2, Conn. 
COUPLINGS, CLUTCH See Clutches 


COUPLINGS, 


Dynamatic Corp., 
Kenosha, Wis. 

Hilliard Corp.. The, 106 W. Fourth St., 
Elmira N Y 

Koppers Co., Inc., 
200 Scott St., 


FLEXIBLE 
Sub. of Eaton Mfg. Co., 


Fasts Coupling Dept., 
Baltimore 3, Md 


Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 
Westinghouse Electric Corp., P.O. Box 
868, Pittsburgh 30, Pa. 


DIAL LIGHT ASSEMBLIES. See Lights, 
Pilot & Indicator. 


DIALS and PANELS 


Chicago Thrift-Etching 1555 
Sheffield Ave., Chicago 22, III. 
Mica Insulator Co., Schenectady 1, N. Y¥. 


Corp., No 


DIE CASTINGS. See Castings, Die 

DIE CASTING MACHINES 

Kux Machine Co., 6725 N. Ridge, Chi- 
cago 26, IIL 

DIELECTRIC HEATING UNITS. See 


High Frequency Heating Units. 


DRAFTING 
MATERIA 


Bruning Co., Inc., Charles, Teterboro, N. J. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 

Peck & Harvey, 5736 N. Western Ave., 
Chicago. Tl. 


EQUIPMENT and 
LS 


DRILLS, AIR FEED 
Keller Tool Co., Grano Haven, Mich 


DRIVES, ELECTRONIC 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 
General Electric Co., Sales 


Apparatus 
Div., Schenectady 5 thy. 4 
Reliance Electric & Engineering Co., 1054 


Ivanhoe Rd., Cleveland 10, Ohio ‘‘VS’’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 

DRIVES, BELT 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis 

Gilmer Co., L. H., Div. of U. S. Rubber 


Co., 316 Tacony, Philadelphia 35, Pa. 
Pyott Foundry & Machine Co., 321 No 
1, 


Sangamon, Chicago 7, 


DUPLICATING MACHINES, DIELESS 


See Benders, Brakers & Shears. 

DYNAMOMETERS 

Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis 

General Electric Co., Schenectady, N. Y¥ 

Robbins & Myers, Inc Springfield 99, 
Ohio 

ELECTRICAL SHEETS. See Steel, Elec 
trical. 

ELECTRONIC COMPONENTS. See 
Specific headings 

ENAMELING SHEETS. See Steel, Com- 


mercial Forms & Grades 


ENAMELS. See _ Lacquer, 
Varnishes, Finishing. 


Enamels & 


EYELETS & GROMMETS 


Amertcan Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 
Chase Brass & Copper Co., Dept. EM 252 


Waterbury 20, Conn. 

Minnesota Rubber & Gasket Co. 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn 

Revere Copper & Brass Inc., 230 Park, 
New York 17, N. Y. 

U. S. Gasket Co., Camden 1, N. J. 

FABRICS, INSULATING (Sheets, Tapes, 
Yarns, Thread, Cord, etc.) 

Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, etc See also 
Tubing and Sleeving, Braided Fabric; 
Tape and Sheeting, Synthetic Resin. 

Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 


Asbestos Textile Div., Raybestos-Manhat 
tan, Inc., Manheim, Pa 

Bentley, Harris Mfg. Co., Dept. M-6, 
Conshohocken, Pa 


Brand Co., Inc., William, North & Valley, 
Willimantic, Conn. 


Continental-Diamond Fibre Co., Newark 
13, Del. 

Dow Corning Corp., Midland, Mich. 
(Silicone) 

Electro-Technical Products Division of 


Sun Chemical Corp., Nutley 10, N. J. 
General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
Glass Fibers, Inc., Waterville, Ohio 
(Yarn) 


Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, 


on w. 

Irvington Varnish & Insulator Co., Irving- 
ton 1l, N. J. 

Johns-Manville, Box 290, New York 16, 
N. Y¥ 


Mica Insulator Co., Schenectady 1, N. Y. 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Ince., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

New Jersey Wood Finishing Co., Elec- 
trical Insulation Dept., Woodbridge, 
N. J. 

Owens-Corning Fiberglas Corp., 
Products Div., Dept. 866, 
St., New York 22, N. Y 

Van Cleef Bros., Inc., 
Ave., Chicago 19, Ill 

Varflex Sales Co., Inc., 309 N. Jay, Rome, 
N.Y 


i. aes 
Westinghouse Electric Corp., P. O. 


Textile 
16 E. 56th 


7800 Woodlawn 


Box 

868, Pittsburgh 30, Pa. 

FANS & BLOWERS 

Bogue Electric Manufacturing Co., 60 
lowa Ave Paterson 3, N. J 

Emerson Electric & Mfg. Co., St. Louis 
21, Mo. 

Fasco Industries, Inc., 100 Augusta, 


Rochester 2, N. Y. 
Heinze Electric Co., 685 Lawrence, Low 


ell, Mass, 
Koppers Co., Inc., Propeller Dept., 200 
Scott St.. Baltimore 3, Md 
Master Appliance Mfg. Co Fourth & 
Ontario, Racine, Wis 


Peerless Electric Co., Fan & Blower Div., 
Warren, Ohio 


Redmond Co., Inc., Owosso, Mich 

Robbins & Myers, Inc., Propeller Div., 
Springfield 99, Ohio 

FASTENERS. (Bolts & Nuts: Pins; Riv 
ets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 


Sheet Metal Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts 
Studs, ete. (Cold Upset) (F) 

Cap Nut (G) 

Spade Bolts (S) 

Wing Nuts (W) 

Allmetal Screw Products Co., Inc., 33 


Greene, New York 13, N. Y. (A) 
1899F Gulf 


Aluminum Co. of America 
Bldg., Pittsburgh 19, Pa. (A) 
American Screw Co., Willimantic, Conn. 
(BF), (Cold Headed Screws) 
Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N tC. 

Blake & Johnson, Waterville 48, Conn 
(ABF) 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill. (ABFSW) 


Chase Brass & Copper Co., Dept. EM 252. 
Waterbury 20, Conn. 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. (ACDE) 
Eleo Tool & Screw Corp., 1916 Broadway, 

Rockford, Ill. (ABF) 
Fischer Special Mfg. Co., 446 Morgan 
Cincinnati 6, Ohio (A) (Brass Nuts) 
Gries Reproducer Corp., 108 Willow Ave., 


New York 54, N. Y. (GW) 

Grip Nut Co., 310-KS. Michigan, Chi- 
cago, Ill. (C) 

Groov-Pin Corp 1125 Hendricks Cause 
way, Ridgefield, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 


Keystone Bolt & Nut Corp., 127 Church. 
New York 7, N. Y. 


Lamson & Session Co., 1991 W. 85th, 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. (BF) 


Palnut Co., 66 Cordier, Irvington 11, N. J 
(Cc) 


Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50. Ill. (ABEFSW) 

Progressive Mfg. Co 44 Norwood, Tor 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (D) 

Southco Div., South Chester Corp., 1409 
Finance Bldg., Philadelphia 2, Pa 
(CDEF) 

Standard Locknut and Lockwasher, Inc., 
510 No. Capitol Ave., Indianapolis 4, 
Ind. (C) 

Standard Pressed Steel Co., Box 594. 
Jenkintown 9. Pa. (A) 

Star Stainless Screw Co.. 224 Union Ave 
Paterson 2, N. J. (AFW) 


Sterling Bolt Co., 4638 W. Lake, Chicago 
44, Ill 


Thompson- Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Ill. (C) 
Tinnerman Products, Inc., 2040 Fulton 


Road, Cleveland 13, Ohio. (D) 


United-Carr Fastener Corp., Cambridge 
42, Mass. (ACDE) 

United Screw and Bolt Corp., Chicago 8, 
Til. (BFGSW) 

Wenco Mfg. Co., 1136 West Hubbard. 
Chicago 22, Ill. (8S) 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 


ELECTRICAL MANUFACTURING 
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LOCK ASSEMBLY. (Door, Panel, Shelf 
Support, etc.) 


Simmons 


North 
Broadway 


Fastener Corp 1752 
Albany 1, N. Y 


Pins—Cotter (F); Locking and Taper (G) 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (F) 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union. N. J 

Groov-Pin Corp 1125 Hendricks Cause- 
way, Ridgefield, N. J. (G) 

Lamson & Sessions Co., 1981 W. 85th. 
Cleveland 2, Ohio (F) 

Standard Locknut and Lockwasher, Inc., 
510 No. Capitol Ave., Indianapolis 4, 
Ind. (G) 

Sterling Bolt Co., 
44, Ill. 

United Serew and Bolt Corp 
Ill, (FG) 


4638 W. Lake, Chicago 


, Chicago ® 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, Conn 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill 

Eaton Mfg. Co., 
Ohio 

Eleco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi 
eago 50, Tl. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. 
Chicago 39, Il. 

South Chester Corp., 1409 Finance Bldg., 
Philadelphia 2, Pa. 

United-Carr Fastener Corp., 
42, Mass. 

United Screw & Bolt Corp., 
Tl 


Reliance Div., Massillon, 


Keeler Ave., 


Cambridge 


Chicago &, 


Recessed Head Screws 


Alden Products Co., 117 
Brockton 64EM, Mass. 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 

American Screw Co., Willimantic, Conn. 
Blake & Johnson, Waterville 48, Conn 

Bristol Co., The, 153 Bristol Rd., Water 
bury 20, Conn 

Camcar Screw & Mfg. Corp., 602 18th 
Ave., Rockford, Ill. 

Central Screw Co., 3501 
Chicago 9, Ill 

Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20. Conn 

a inental Screw ( New Bedford, Mass 

Eleo Tool & Screw Corp., 1916 Broad 
Way, Rockford, Il 

Great Lakes Screw Corp., Chicago, I! 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, III. 

Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 

National Lock Corp., Rockford, Il. 

Parker-Kalon Corp., 260 Varick, New 
York 14. N. Y. 

Pheoll Mfg. Co., 5700 
Chicago 50, IIL. 

Rockford Screw Products Co., Ruckford, 
I 


Narth Main, 


Shields Ave., 





Roosevelt Rd 


Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 

Screw Research Association, The, 70 
Union Trust Bldg., Providence 3, R. 1 

Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 39, II. 

Southington Hardware Mfg. Co., Sout 
ington, Conn. 

tar rd Pressed Steel Co 
oS. Pa 


s Jenkintown 


Star Stainless Screw Co., 224 Union Ave 
Paterson 2, N. J 

Sterling Bolt Co., 4638 W. Lake, Chicas« 
44, Ill. 

United Screw and Bolt Corp., Chicago 8 


Wales-Beech Corp., Rockford, Il 


Rivets 


Allmetal Screw Products Co., Inc., 
Greene, New York 13, N. Y. 
Aluminum Ce of America, 
Bldg., Pittsburgh 19, Pa. 

Anti-Corrosive Metal Products Co., Inc 
Castleton on Hudson, N. Y 

Blake & Johnson, Waterville 48, Conn 

Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn 

Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Il, 

du Pont de Nemours & Co., Inc., E. L., 
Explosives Dent., Wilmington 98, Del 

Goodrich Cr B. F The Dept. GG-6 
Akron, Ohio 

Gries Reproducer Corp., 
New York 54, N. Y. 

Harper Co., H. M., 8204 Lehigh Av 
Morton Grove. Ill 

Keystone Bolt & Nut Corp., 127 Churct 
New York 7, N. Y. 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y 

South Chester Corp., 1409 Finance Blds. 
Philadelphia 2, Pa. 


1S99F Gulf 


108 Willow Ave 


a Co., 4638 W. Lake, Chicage 
44, Il 


United Screw and Bolt Corp., Chicago 8, 
Lil 


Serews—Cap and _ Set, 
Self-Tapping (J) 
Aluminum Co, of America, 
Bidg., Pittsburgh 19, Pa. 

——- Screw Co., Willimantic, Conn 
(HJ) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (E 

Blake & Johnson, Waterville 48, Conn. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 
Central Screw Co., 3501 
Chicago 9, Ill, (HJ) 
Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn. (H) 
Elco Tool & Screw Corp., 1916 Broadway 
Rockford, Ill. (HJ) 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 
Holo-Krome Screw Corp., The, Hartford 
10, Conn, (H) 
Keystone Bolt & Nut Corp., 127 Church 
New York 7, N. Y. 
Lamson & Sessions Co., 1981 W. 85th 
Cleveland 2, Ohio. (KL) 
Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 
Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) 
Pheoll Mfg. Co., 5700 
Chicago 50, Ill. (HJ) 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (H) 
Russell, Burdsall & Ward Bolt and Nut 
Co Port Chester, N. Y. (HJ) 
Set Screw & Mfg. Co., 112 Main, 
Ill. (H) 
Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. (H) 
South Chester Corp., 1409 Finance Bldg. 
Philadelphia 2. Pa. ‘HJ) 
Standard Pressed Steel Co., Box 594, Jen 
Kintown 9, Pa. (H) 
Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. (HJ) 
Sterling Bolt Co., 4639 W. 
44, Ill. (HJ) 

United-Carr Fastener Corp., Cambridge 
42, Mass. (HJ) 

United Screw and Bolt Corp., Chicago 8, 
Ill. (HJ) 


Machine (H), 


1899F Gulf 


Shields Ave., 


Roosevelt Rd. 


Bartlett 


Keeler Ave. 


Lake, Chicas: 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Inec., 33 
Greene, New York 13, N. Y. (K) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (L)) 

Associated Spring Corp., Bristol, Conn 
(KL) 

Auburn Manufacturing Company, 308 Stack, 
Middletown, Conn, (K) 
sarnes Co., Wallace, Bristol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 
Spring Corp., 40300 Plymouth Rd., Plym 
outh, Mich 

Beall Tool Div. of Hubbard & Co., 160 
Shamrock St., East Alton, Tl. (KL) 

B-G-R Cook Plant Div., Associated Spring 
Corp., Ann Arbor, Mich. (KL) 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. (KL) 

Detroit Stamping Co., 298 Midland Ave., 
Detroit 3, Mich. 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Eaton Mfg. Co., Reliance Div., Massillon, 
Ohio (L) 

Garrett Co., Inc., George K. Tioga & D, 
Philadelphia 34, Pa. (KL) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill. (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (L) 

Joliet Wrought Washer Co., Joliet, Ill. (K) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (KL) 

Mangross & Sons Co., F. N., Div., As- 
sociated Spring Co., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp., 
341 E. Erie, Milwaukee, Wis. (KL) 

National Lock Washer Co., Newark 5, N. J. 
(L) 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. (KL) 
Palnut Co., 66 Cordier, Irvington 11, N. J. 

(L) 

Raymond Mfg Co., Div., 
Spring Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., 
Ohio (L) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. (L) 

South Chester Corp., 1409 Finance Bldg. 
Philadelphia 2, Pa. (L) 

Standard Locknut and Lockwasher, Inc 
510 No. Capitol Ave., Indianapolis 4 


Associated 


Cleveland, 


Keeler Ave., 


Ind. (L) 

Star Stainless Screw Co., 224 Union Ave 
Paterson 2, N. J. (L) 

Sterling Bolt Co., 4638 W. Lake, Chicage 
44, Il 


Thompson-Bremer Mfg. Co., 1640 W 
Hubbard, Chicago 22, Ill. (KL) 

United-Carr Fastener Corp., Cambridge 
42. Mass, (L) 

United Screw and Bolt Corp., Chicago 8, 
Ill. 

Wrought Washer Mfg. Co., 2200 8S, Bay 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 16 
Glenville, Conn 

Felters Co., The, 
3oston 11, Mass. 


Glenville Rd 


210-EM South §&t 


To communicate with any manufacturer whose name appears 


JUNE 1952 


in this issue, use READER INQUIRY FACILITY, page 233. 


| ll]| | SOLDERLESS TERMINALS 





WIRE FORMS 
METAL STAMPINGS 


Rely on 


DUDEK & BOCK 





You get precision Springs and 
Stampings that are easily assem- 
bled . . . that withstand stresses 
... perform under the most trying 
conditions. Rely on our free 
designing service. Our EXPERT 
ENGINEERS will produce designs 
that meet your exact needs—and 
save you thousands of DOLLARS! 


FEDY DELIVERY 


PEERS 
WRITE — WIRE or PHONE 
for Estimates and Delivery Dates 


DUDEK « BOCK 


SPRING MFG. CO. 
YAO My Pe 












— 





HAymarket LEE. 


RAJAH SPRING SNAP 


Merely push the terminal on the base 
stud, and it snaps into place making 
a positive electrical connection. To 
remove just pull it off; no screws to 
bother with, no springs to bruise fin- 
gers. 


Write for descriptive folder 


THE RAJAH COMPANY 





BLOOMFIELD NEW JERSEY 





METAL 
IDENTIFICATION 
TAGS OF EVERY 
DESCRIPTION 


For marking cables, 
bundling groups 







leads, and 
of wires! 


e Easy to apply 
e Aluminum, Steel, Brass a Zinc 


Big Variety 

e All Styles and sizes 

For aircraft—radio—tele 
phone—Motor and generator 
manufacturers—etc. 


Free samples and literature 
upon request 


National Band & Tag Co. 


Dept. 9-509, NEWPORT, KY. 
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Pr oe eee yore, 2 
DIE CAST IN ONE PIECE! 
Gries eliminates costly manufacturing and assembly of 2 to 4 separate 
parts .. . and the savings are all yours! Independent tests prove zinc 
alloy gears wear well, as they are to some degree self-lubricating. 
Integral one-piece assemblies can be made with shafts as well as 
center holes; ALL parts are produced to individual specifications. 
Gears available up to 1 5/16” outside diameter by 1/16” face width; 
wider faces as diameter decreases. Many gears, pinions, and combi- 
nations can be furnished without tooling charges from stock dies; 
there is a nominal charge for extra close precision requirements and 
special designs. 

TODAY for information about 
Send specifications for prompt estimates. 


Gries 


Write 


standard components 


America’s Foremost Producer of Tiny Zine Die Castings 


GRIES REPRODUCER CORP. 


108 Willow Ave., New York 54 @ Phone: MOtt Haven 5-7400 









FOR IMPREGNATING 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


FOR SEALING 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


FOR DIPPING 


Coils, Transformers, Condensers. 


FOR POTTING 


Radio Transformers, Light Units, 


COMPOUNDS trae trmtosery Leh 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Specific data and samples 
will be furnished on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 


FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 


KRUEGER & HUDEPOHL 


<i WALSH BUILDING CINCINNATI 2, OHIO 











Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, TL 

Western Felt Works, 4035-4117 Odgen Ave.. 
Chicago 23, Ml. 


FIBRE, PHENOLIC. See Plastics, Lami 
nated. 

FIBRE, VULCANIZED. (Board, Sheet, 
Rod, Tubing) 

American Stock Gear Div., Perfection 
Gear Co., Harvey, Illinois 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Insulation Manufacturers Corp., 565 W 


Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. 
Taylor Fibre Co 

town, Pa. 
West Virginia Pulp and Paper Co., 230 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Dept. EM-6, Norris 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Moraine Products Div. 
Dayton, Ohio 

Radio Cores, Inc., 9540 Tulley Ave 
Lawn, IIL 


of General Motors, 


Oak 


FILTERS, RADIO INTERFERENCE 


Astron Corporation, 255 Grant, East New- 
ark, N. J. 

Federal Telephone and Radio 
Kingsland Rd., Clifton, N. J. 

Filtron Co., Inc., Flushing, Long Island, 
N. ¥ 


Corp., 199 


Generai Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 


Mallory & Co., inc., P. B., Indianapolis 6, 
I 


nd. 
Sprague Electric Co., North Adams, Mass. 


FINISHES, PRODUCT. 
Enamels & Varnishes. 


See Lacquer, 


FLUORESCENT LAMP AUXILIARIES 


For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 

Acme Electric Corp., 356 Water, Cuba, 
N. Y. 

Arrow-Hart & Hegeman BPlectric Co., 103 
Hawthorn, Hartford 6, Conn. 

Chicago Transformer Corp., 3501 W. Addi 
son, Chicago 18, Ill 

Dormeyer Industries, 3416 Milwaukee Ave., 
Chicago 41, IIL. 

General Electric Co., Construction Materials 
Div., Bridgeport 2, Conn 

Kulka Electric Mfg. Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Radionic Transformer Co., 411 So. San- 
gamon, Chicago 7, Ill. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

oe Electric Co., 4683 W. 16, Chicago 50, 
Il 


Sprague Electric Co., North Adams, Mass. 


Westinghouse Electric Corp., P. O. Box 968, 
Pittsburgh 30, Pa. 

FOOT SWITCHES. See Switches 

FORGINGS 

Aluminum Co. of America, 1899F Gulf 


Bldg., Pittsburgh 19, Pa. (Aluminum), 
American Brass Co., Waterbury 88, Conn 
Chase Brass & Copper Co., Dept. EM 252, 

Waterbury 20, Conn. 

Revere Copper & Brass, Inc., 230 Park 

Ave., New York 17, N. Y. (Non-ferrous) 
Ryerson & Son, Inc., Joseph T., Chicago, 

Ill. 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Co., 117 North Main, 


Mass. 


Alden Products 
Brockton 64EM, 


Burndy Engineering Co., Inc., Norwalk, 
Conn. 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc., 
cinnati 27, Ohio 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 


Cin- 


Littlefuse, Inc., 4757 Ravenswood Ave., 
Chicago 40, Ill. : 
Sherman Mfg. Co., H. B., Battle Creek 

Mich. 

Square D Co., 6060 Rivard, Detroit 11 
Mich. 

FUSES 

Burndy Engineering Co., Inc., Norwalk 
Conn. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Littlefuse, Inc., 4757 Ravenswood Ave., 


Chicago 40, Ill. 
Royal Electric Co. Inc., Pawtucket, R. I. 
Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


GAGES, TEMPERATURE, PRESSURE 
& VACUUM 
Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Electric Auto-Lite Co., Toledo 1, Ohio 


General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
Minneapolis - Honeywell Regulator Co., 


Instrument Div., 4466 Wayne 
Ave., Philadelphia 44, Pa. 
Servomechanisms Inc., Post 


Aves., Westbury, N. Y. 


Brown 


& Stewart 








Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 
TAGliabue Instrument Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 

huysen Ave., Newark 5, N. J. 


5996 Tabor 


Instruments : 


GALVANOMETERS. See 
GASKETS . 
Armstrong Cork Co., 9506 Arch, Lancas 

ter, Pa., (Cork and Rubber Composi 

tions) : 
Asbestos Textile Div., Raybestos-Man : 


hattan, Ine., Manheim, Pa. 

Auburn Manufacturing Company, 308 Stack, 
Middletown, Conn. 

Chase Brass & Copper Co., Dept 
Waterbury 20, Conn. 


EM 252, 


Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22, II. 
(Mechanical Leather Products) 

Crane Packing Co., 1824 Cuyler Ave., 


Chicago 13, Ill. 

Electro Tec Corp., No. Hackensack, N. J. 
(Plated) 

Felt Products Mfg 1536 Carroll 
Ave., Chicago 7, Il. 

Garlock Packing Co., Palmyra, N. Y. 

oa ie, Box 290, New York 16, 


Co., 


Lavelle Rubber Co., 424 N. Wood St., ; 
Chicago 22, Ill. 
Metal Textile Corp., 641 E. First Ave., 


Roselle, N. J. 
& Gaskets) 
Minnesota Rubber & 
Wooddale Ave., St. 
neapolis 16, Minn 
J}. S. Rubber Co.. 
New York 20. N. ¥ 
U. S. Gasket Co.. 617 N. 10th, Camden. 

N. J. 


(Ignition Shielding Stripes 


Gasket Co., 3630 
Louis Park, Min- 


Rockefeller Center, 


GEARMOTORS, See Motors. 


GEARS and PINIONS 


American Stock Gear Div., Perfection Gear 
Co., Harvey, Illinois 

Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich 

Beaver Gear Works, Inc., 1035 
Rockford, Tl. 


Parmele, 


Continental-Diamond Fibre Co., Newark 
19, Del. 

Gear Specialties, 2635 W. Medill Ave., 
Chicago 47, Tl 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. (Die Cast) 

Moraine Products Div. of Ceneral Motors, 
Dayton, Ohio 

Ohio Gear Co., 1358 E. 179, Cleveland 10, 
Ohio 


Pyott Foundry & Machine Co., 
Sangamon, Chicago 7 1 

Radio Cores, Inc., 9540-50 
Oak Lawn, Ill. 

Rynel Corp., 401 Miller St., 


321 No. 
Tulley Ave., 


Sterling, Il 


Shakeproof, Inc., 2501 N. Keeler Ave. 
Chicago 39, IIL. 
United States Graphite Co., 1621 Holland. 


Saginaw, Mich. 
Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 
Winzeler Mfg. & Tool Co., 
Arcade Pl., Chicago 12. Ill 


1716 West 


GENERATORS. See Motors. 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., 
13, Delaware 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y 


Newark 


GLASS-FIBER, YARNS, CLOTH and 
TAPE. See Fabrics, Insulating 

GLASS-SEALING ALLOYS 

opeent Ceramic & Mfg. Co Latrobe, 
a. 

GLASS, TECHNICAL 

Corning Glass Works, Dept. EM-6, Corn 
mm, m. x 

Kopp Glass, Inc., Swissvale, Pa 

Marsco Mfg. Co., 2909 So. Halsted, Chi 


cago 8, Ill. 


GOLD, ROLLED (Plate and Wire) 
Bene _& Co., Inc., 113 Astor, Newark 5, 


General Plate Div., Metals & Controls 
Corp., 46 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
~~ a = 

Wire Co., Inc., 775 


Improved Seamless 


Eddy, Providence 5. R ; 
Ney Co., J. M., 371 Elm, Hartford 1, 
Conn. 
Union Plate and Wire Co., 63 Unior. 
Attleboro, Mass 


Wilson Co., The H. A., 105 Chestnut St 
Newark 5, N. Y. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Dow Corning Corp., 
(Silicone ) 

Norma-Hoffmann Bearing Corp., Stamford, 
Conn. 


Midland, Mich. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N, J. 
Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 


ELECTRICAL MANUFACTURING 











HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 


Belden Mfg. Co., 4633 W. Van Buren, wi Ohic og 
Chicago 44, Ill. Pa. (Oscilloscope) 


Cherry-Channer Corp., 
Highland Park, ° 
Cornish Wire Co., Rutland, Vermont 
Electric Auto-Lite Co., Port Huron, Mich. 
Essex Wire Corp., Fort Wayne 6, Ind. 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 
Koiled Kords, Inc., Box K, New 
14, Conn. 
Kulka Electric Co., 2, 


1488 Skokie Blvd., 


Haven 


Dept. 30 South, 


a . peAves, Cleveland 14, Ohio ta pose, weather-proof. enclosures or 
Mt. Vernon, N. Y. ‘ederal ‘Telephone and Kuadio Corp., ‘ 
Phalo Plastics Corp., Commercial & Fos- Kingsland Rd., Clifton, N. J. open type. Simple, compact mech- 
ter, Worcester, Mass. __ General Electric Co., Electrons Div., anism; special silver contacts give 
Riverside Electrical Mfg. Co., 10221 Mich Schenectady, N. Y. 
igan Ave., Dearborn, Mich. General Radio Co., 275 Massachusettes long life; dual voltage magnet coils. 
Runzel Cord & Wire Co., 4723-31 Mont Ave., Cambridge 39, Mass, 


rose Ave., Chicago 41, Ill 

United Manufacturing & Service Co., 407 
S. Sixth St., Milwaukee 4, Wis. 

Wheeler Insulated Wire Co., Inc., The, 
1102 East Aurora, Waterbury 20. Conn. 

Whitney Blake Co., New Haven 14, Conn. 

Wire Stripper Co., 1725 Eastham Ave., 
East Cleveland 12, Ohio 

HEATING ELEMENTS and UNITS 

a Co., Globar Div., Dept 
EM -101, Niagara Falls, N. Y. 

Driver yw Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 

Ferro Electric Products, Inc., Sub. of 


Ferro Corp., Kirkland, Ill. 
General Electric Co., Apparatus Sales Div., 


Triplett Electrical Instrument Co., Bluff- 
ton, Ohio FURNAS LIMIT SWITCH— 1 hp., 110-550v 
Jes J a Bc re 8 B , -. 5s . ° 
ike ggg my 5 = AC., single pole. Contacts adjustable for 
normally open or normally closed operation. 
INST ROBERTS, LABORATORY Has many applications on machinery, eleva- 
Acme Electric Corp., 356 Water, Cuba tors, doors, etc. Bakelite contact block has 
N. Y, i tain! t 
Bristol Co., The, 153 Bristol Rd., Water- renewable silver contacts, stainless s eel 
bury zu, Conn. springs. Operating lever may be set in 
t 5, N. Brush Development Co., The, 3405 Perkins . tae 
sae aeaioden Mfg. Co., Fourth & — Ave., Cleveland 14, Ohio various positions. 
Ontario, Racine, Wis. : 
Regan Engineering Corp., 3800-22 No. 
Hubbard St., Milwaukee 12, Wis. 
Sta-Warm Electric Co., 565 N. Chestnut, 
Ravenna, Ohio 
Still-Man Co., The, 429 E. 164th St., New 
York 56, N. Y 


Syntron Co. Homer City, Pa. 
Tuttle & Kift Inc., 1823 N. Monitor Ave., 


Chicaga 3a. ™ 
Vulcan Electric Co., Danvers 2, Mass. 
Watlow Electric Mfg. Co., 1330 N. 23rd, 
St. Louis 6, Mo. 
Westinghouse Electric 160 Mercer 


St., Meadville, Pa 


Corp., 


HERMETIC SEALS. 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A, S. 70th, 
Milwaukee 1, Wis. 
General Electric Co., 
Schenectady 5, N. 
Seletron Div., Radio Receptor Co., Inc., 
251 W. 19th St., New York 14, N. Y. 
Westinghouse Electric Corp., P.O, Box 868, 

Pittsburgh 30, Pa. 


See Seals and 


Apparatus Sales Div., 
Y. 


HIGH-NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, 
Tools 


PNEUMATIC. 
and Equipment. 


See Pneumatic 


HOLDERS, COMMUTATOR BRUSH 


D. B. Flower Manufacturing Co., 1217 
Spring Garden St., Philadelphia 23, Pa. 

Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 


Mycalex Corporation of America, 30 Rocke 


feller Plaza, New York 20, N. Y. (Glass 
bonded Mica) 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, IIL. 

IMMERSION HEATER’ UNITS. See 


Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermometers. 
INDICATORS, SPEED. 


See Tachometers. 
INDUCTION HEATING. 
quency Heating Units. 


See High-Fre- 


INFRA-RED LAMPS. See Lamps, 
descent and Infra-red. 


Incan 


INSTRUMENTS, ELECTRICAL MEAS- 
URING and TESTING 

Acme Electric Corp., 356 Water. Cuba 
N. Y. 

Assembly Products Inc., Main at Bell, 
Chagrin Falls 4, Ohio. 

Associated Research, Inc., 3794 W. Bel- 
mont, Chicago 18, Ill. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Burlington Instrument Co., Dept. D-52, 
Burlington, Iowa 


DeJur Amsco Corp., 
Long Island City 1, 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Holtzer Cabot Div. of National Pneumatic 
Co., Inc., Boston 19, Mass. 

Ideal Industries, Inc., 1008 
Sycamore, Il. 

Radio Corporation of America, 

Harrison, N. J. 


45-01 Northern Blvd., 
N. 


199 


Park Ave., 


Dept. FR41, 


JUNE 1952 


Simpson Electric Co., 
Chicago 44, 
Triplett Electrical {nstrument Co., 










Nhl. 


Westinghouse Electric Corp., 


Pittsburgh 30, Pa. 


Weston 
Frelinghuysen 


INSTRUMENTS, ELECTRONIC. 


Electrical 
Ave., 


Oscilloscopes) 


DeJur Amsco Corp., 


269 


Brush Development Co. 


Servo Corporation of America, New Hyde 
Park, N.Y. FURNAS SWITCHLETS. 

Simpson Electric Co., 5200 W. Kinzie, e 
Chicago 44, Ill, 

Thompson Products, Inc., Electronics Div., 


Ashland 


Long Island City 1, 
Electro Products L A 4501-M 
Kavenswood Ave., Chicago 40, LI. 


General Electric Co., Apparatus Sales Div., 


Schenectady 5, N. 


ing 


Tape. Friction and Splice ; adjustable to maintained or momentary 
ape and Sheeting, Syntt R . . 
Lee contact; reinforced plastic handles; re- 
Tubing and Sleeving, Braided Fabri tacts. ral 
Tubing and Sleeving, Extruded Plastu newable finger ‘ype seman Gene 
Varnienes, Compounds and Resins, In purpose steel enclosure, open type or 
sulating . 
Wests aad Compound weatherproof case. All built for hard 
industrial switching. 
INSULATION, WIRE and CABLE (Ce- 
ramie and Synthetic) 
Bakelite Co., A Division of Union Car oy 
bide & Carbon Corp. Dept. DY-20, 30 FURNAS L153 FOOT 
bk. 42 St.. New York 17, N. Y. WITCH—5 h 550v AC { 
Dow Corning Corp., Midland, Mich. $s sate P-s . 
(Silicone) ; 
du Pont de Nemours & Co., Inc., E, IL re single or 3 phase. 
Rubber Chemicals Div. F-4, Wilming This is an across-the-line, 
ton 98, Del. $ 
Eastman Kodak Co., Rochester 4, N. Y. two-pole OFF-ON switch 
General Electric Co., Contruction Mate adjustable to spring return 
rials Div. Bridgeport 3, Conn : : . 
Goodrich Chemical Co., B. F., Dept. 6 action or maintained con- 
Kuse Bldg., Cleveland 15, Ohio i i 
Sprague Electric Co., North Adams, Mass tact action with heel ~~ 
U.S. Hubber Co., Rockefeller Center, New lease. Renewable silver 
or U, N. Y. e : 
contacts; cast aluminum i 
IRONS, SOLDERING. See Soldering pedal, 6% x 10% in. Well 
Irons built to withstand contin- 
witching. S 
ISOLATORS, VIBRATION & SHOCK val 9 _ 2 
See Mountings, Rubber & Synthetic 
FURNAS WATER PRESSURE SWITCHES 
JEWEL, LIGHT ASSEMBLIES. See —3 hp. max. Compact, well built switch 


KNOBS and HANDLES, MOLDED. See 
Custom Molders. 


LABELING and GLUING MACHINES 


P 


LACQUER, ENAMELS, PAINTS and 
VARNISHES, FINISHING 


Bakelite Co., A Division of Union 


bide & Carbon Corp. Dept. DY-20, 30 
E. 42 St., New York 17, N. Y. 

Dow Corning Corp., Midland, Mich. (Sil! 
cone Resins & Varnishes) 

du Pont de Nemours & Co., E. I., Fin 
ishes Dept., Wilmington 98, Del. 

Midland Industrial Finishes Co., Wauke 
gan, Ill. 

National Electric Coil Co., Columbus 16 
Ohio 

Sherwin-Williams Co., Industrial Div 
Cleveland 1, Ohio 





TAGliabue Instruments Div., 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., - 

Westinghouse Electric ( orp., 


Newark 5 


Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. 
headings: 


specific 


Cement, 
Ceramics 


Cork and Cork Compositions 
Insulating 


Fabrics, 
Felt 


Fibre, Vulcanized 


Glass-Bonded Mica 
Wire and Cable 
Molded and Laminated 


Insulation, 
Mica, 
Vaper, Insulating 
Plastics, 
Plastics, 
Porcelain 


Molding 


Rubber and Rubber Products 


Silicones 


Sleeving and Tape, 


Lights, 


*lastics 


tdevin , Machine Co., 
lyn 19, ee 





Instrument Corp., 
Newark 5, 


Rd., C 


~ “U1 Northern Bivd., 
» A 


N. J 


Insulating and Sealing 


Laminated 


Pilot and Indicator. 


5200 W. Kinzie, 
Bluff- 


Inc., Phila. 25, 


FURNAS MAGNETIC STARTERS— 
Sizes to 10 hp., 220-550v AC. 
START-STOP control with thermal 
overload protection for motors. 
Available with built-in push buttons 
or selector switch; in general-pur- 


P.O. Box 868, 
























593 
me 


(See also 


The, 3405 Perkins 


Extra circuits may be added Using 





leveland 3, Ohio 














































Weston Elec 


P.O. Box 3863, 


RAAKRT | 
NINN 
ECONO 


See follow 


and Extrusion 


FURNAS REVERSING CONTROLLERS— 


Rekonian Many types up to 10 hp., AC. Some are 







































for automatic pressure control of water 
pumping systems. Standard setting starts 
pump at 20 Ibs. and shuts off at 40 Ibs. 
Adjustable for other settings to 80 Ibs. 
max. pressure; available with disconnect 
lever as shown. Bonderized steel, baked- 
enamel enclosures. 










1278—38th, Brook 




















Write for Catalog 48A, Furnas Electric Company, 


Gu 1024 McKee Street, Batavia, Ilinois. 









To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 































































[,ibson 


GRAPHITE 
GIBSILOY 
CONTACTS 








Graphite Gibsiloy electrical contacts are pro- 
duced from mixtures of metal powders and 
graphite powder. Being non-metallic, graphite 
reduces the welding tendency of contacts, en- 
hances the “surety of making contact’ because 
it cannot tarnish or form surface oxides, and 
imparts self-lubricating properties to contacts. 

Non-sticking characteristics make Graphite 
Gibsiloys advantageous for use in circuit breakers 
and contactors. Rheostats, aircraft turrets, con- 
tacts operating against slip rings, and many other 
sliding contact applications may require Graphite 
Gibsiloys because of the self-lubricating nature 
of graphite. Moreover, the low, stable contact 
resistance and “surety-of-making-contact” qual- 
ity of these Gibsiloys provide ideal performance 
in many switches and relays. 

In addition to Graphite Gibsiloys, Gibson con- 
tact materials include Refractory Gibsiloys, 
Ductile Gibsiloys, silver, silver alloys, and 
palladium. 

Write for the new 12-page Gibson Catalog 
C-520 and learn... 
® More about the Gibson line of contact materials 

and their properties; 
®@ More about Gibson service to help you select 

quality contacts for your most demanding con- 


‘ tact applications. 


i maeami meio be 


8349 Frankstown Ave., Pittsburgh 21, Pa. 
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LAMINATED METALS, PRECIOUS and Rajah Co., 53 Locust Ave., Bloomfield, 
N 


BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, Newark 5 
N. J 

General Plate Div., Metals and Controls 
Corp 46 Forest Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
38, N. Y. 

Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, Rhode Island 

Union Plate and Wire Co., 63 Union 
Attleboro, Mass. 

Wilson Co., The H. A 
Newark 5, N. J 


105 Chestnut St 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR and 
TRANSFORMER 

Thomas & Skinner Steel Products Co 
1128 E. 23rd, Indianapolis 5, Ind 


LAMPS, FLUORESCENT 

General Electric Co., Dir 
Nela Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa 


LAMPS, INCANDESCENT and 
INFRA-RED 

General Electric Co., Div 166-EM-12 
Nela Park, Cleveland 12, Ohio 

Westinghouse Electric Corp., P.O. Box 86 
Pittsburgh 30, Pa 


LAMPS, MERCURY VAPOR 

General Electric Co., Div 168-EM-1 
Nela Park, Cleveland 12. @))!; 

Westinghouse Electric Corp..  O Vox SA 
Pittsburgh 30, Pa. 


LAMPS, MINIATURE (Pilot and Inc 
cator) 

General Electric Co., Div. 166-EM-12 
Nela Park, Cleveland 12. Ohio 

Herzog Miniature Lamp Works, Inc., 1: 
Jackson Ave., Long Island (ity 1, N 

Westinghouse Electric Corp. I'.0. Box 
Pittsburgh 30, Pa. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 

Dykem Co., 2303-F N. llth. St. Louis € 
Mo 

LENSES, PRESSED GLASS 

Cornir Glass Work Dept. EM 6, Cor 
ing, N. Y. 

Kopp Glass, Inc., Swissdale, Pa 

Rodale Mfg. Co., Inc., Emmaus, Pa 
LIGHTS, MACHINE (Magnifiers) 

Stanley Tools, 183 Elm, New Brita 


166-EM-12 


Conn, 
LIGHTS, PILOT and INDICATOR 
Alden Products Co., 117 North Main 


Brockton 64EM, Mass 

Arrow-Hart and Hegeman Electric Co 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co.. Dept 
E-118, 3209 Humboldt, Los Angeles 31 
Calif. 

Dial Light Co. of America, 900 Broadway 
New York 3, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard St 
Chicago 22, Ill, 

General Electric Co., Div., 166-EM-12 
Nela Park, Cleveland 12. Ohio 

Johnson Co., E. F., 206 Second Ave 
S. W., Waseca, Minn. 

Rodale Mfg. Co., Inc., Emmaus, Pa 

Square D Co 4041 N. Richards, Mi 
waukee 12, Wis 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 
LOUDSPEAKERS 


Radio Corporation of America, Dept. FR41, 
Harrison, N. J 


LUBRICATORS, OIL and GREASE 


Acheson Colloids Corp., Port Huron, Mich 
(Colloidal Graphite) 

Eynon-Dakin Co., 1847 W. Bethune, D: 
troit, Mich 

Gits Bros. Mfg. Co., 1840 S. Kilbour 
Ave., Chicago 23, Til 

Hannifin Corp., 1149 S. Kilbourn Ave., 
Chicago 24, Til 

Madison-Kipp Corp., 214 Waubesa, Mad! 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Ine., 
ton, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Com 

Bead Chain Mfg. Co., 13 Mountain Grov 
Bridgeport 5, Conn. (Hollow Tubular) 

Burndy Engineering Co., Inc., Norwalk 
Conn. 

Cambridge Thermionic Corp., 453 Concor¢ 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., Kenilworth 1, N. J. 

Ilsco Copper Tube & Products, Inc., Cin 
cinnati 27, O. 

International Resistance Co., 409 N. Broad 
Philadelphia 8, Pa. 

Johnson Co., E. F 206 Second Ave 
S. W., Waseca, Minn 

Jones Div., Toward B., Cinch Mfg. Corp. 
Chicago 24, Ill. 

Krueger & Hudepohl, 5 E. Third, Cin 
cinnati 2, Ohio 

Mycalex Corporation of America, 30 Rocke 
feller Plaza, New York 20, N. Y. (Glass 
bonded Mica) 

Patton-MacGuyer Co., 
Providence 5, R. I. 


2100 Pas 


Edgewood Station 


N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, IL 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. “i 

Soreng Mfg. Corp., Dept. M-6, 9555 Eden 
Ave., Schiller Park, Lil 

Thomas & Betts Co., Inec., 28 Butler. 
Klizabeth 1, N. J. 

fhompson-Bremer Mfg. Co., 1640 W. Hub- 
bard, Chicago 22, III. 


MACHINES. See specific headings. 


Balancing; Coil Winding; Die Casting; 
Drafting; Engraving: Labeling & Glue- 
ing; Marking; Microfilm; Molding; 
Print; Rivet Setting: Screw Driving; 
Strippers, Wire; Wire and Metal 
Forming. 


MAGNETIC AMPLIFIERS 

Bogue Electric Manufacturing Co., 60 lows 
Ave., Paterson 3, N. J 

Magnetic Amplifiers, Ind., 11-54 44th 
Drive, Long Island City 1, N. Y. 

MAGNETIC BRAKES. See Brakes, Mag 
netic. 

MAGNETIC MATERIALS. See Stee 
Electrical; Magnets, Permanent; Mag 
netic Recording Tape; Magnetic Re 
cording Wire; Powdered Metal Products 

MAGNETIC RECORDER COMPONENTS 

I Devel t ( 3105 Perkins Ave 


Cl i oO rape, Wire, Head 
I) & Dren 

The ( \\ r B.. 150 Riverside Ave 
Ne | N. J Wire 

M ta Mining & Mfg. Co., St. P 
Minr (Tape) 


MAGNETS, PERMANENT 


\rnold Engineering Co., Marengo, II. 

arboloy Department of General Electri« 

ene 11109 E. 8 Mile Ave., Detroit 
ich. 


a Stee] Products Co., Valparaiso 


Radio Cores, Inc., Oak Lawn, Tl 

Thomas & Skinner Steel Products Co. 
1128 E. 23rd, Indianapolis 5, Ind. 

MATERIALS HANDLING EQUIPMENT 

Continental-Diamond Fibre Co., Newark 
13. Del. 


Nationa 





Metal Edge sox Co., 1212 
Callowhill St., Philadelphia 23, Pa 
Robbins & Myers, Inc., Crane & Hoist Div 

Springfield 99, Ohio. 


MERCURY RELAYS, See Relays 
MERCURY SWITCHES. See Switches 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base, 


METALS, PRECIOUS. See Gold: Lam! 
nated Metal; Platinum; Silver. 


METALS, RARE 


Fansteel Metallurgical Corp., 
cago, Ill. 

Mallory & Co., Inc., P. R., 
6. Ind. 

Wilson ¢ The H. A 105 Chestnut St 
Newark N, J 





North Chi 


Indianapolis 


METERS. See Instruments 


MICA, GLASS-BONDED. See Glass 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings 
Segements, Washers, etc.) 

Brand & Co., Inc., William, North Valley 
Willimantic, Conn. 

Continental-Diamond Fibre Co., 
13, Del. 

General Electric Co., Chemical Div. 8-11 
1 Plastics Ave., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, III. 

Macallen Co., 16 Macallen, Boston 27 
Mass. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16 
Ohio 

New England Mica Co., Inc.. 
Ave., Waltham, Mass 


MICA UNDERCUTTERS 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Il. 

MICROFILM EQUIPMENT 

Eastman Kodak Co., Rochester 4, N. ¥ 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
ae See Ceramics, Mica, Plas 
tics, Rubber. 


MOLDING MACHINES, PLASTICS 


Kux Machine Co., 6725 N. Ridge, Chi 
eago 26, IiL 

Stokes Machine Co., F. J., 
Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi 


Newark 


30 Woert 


5996 Tabor 


cago, Il. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind, 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 


ELECTRICAL MANUFACTURING 
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Allis-Chalmers Mfg. Co., 937A, S. 70th, 

Milwaukee 1, Wis. 
(KLMNOUQRTUVW) 

Allis Co., The Louis, Milwaukee 7, Wisc. 
(KNQ) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, IIL. 

(BCEYZ) 

Belgian Electric Sales Corporation, 1 East 
53rd, New York 22, N. Y. (K-N) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHJQRSTYZ&) 

Bogue Electric Manufacturing Co., 60 
Iowa Ave., Patterson 3, N. J. (FGJKL- 
MNOPUVW) 

Cramer Co., Inc., The R. W., Box 8, Cen- 
terbreok, Conn. (A) 

Crocker-Wheeler Div., Ampere, N. J. (KL- 
NOPQRUVW) 

Cyclohm Motor Corp., Div., 
dustries, Inc., 
(ABEQTUVY) 

Delco Products Div 


of Howard In- 
Dept. EM-6, Racine, Wis 


. General Motors Corp., 


Dayton, Ohio (BFGKLNUVZ) 

Doerr Electric Corp., Cedarburg, Wis. 
(FGKL) 

Eagle Signal Corp., 202 20th, Moline 1, 
Ill. (ABCDF) 

Eastern Air Devices. Ine 585 Dean St., 
Brooklyn 17, N. Y. (ABEFJQTU) 
a Auto-Lite Co., Toledo 1, Ohio 

(GZ) 
Electric Motor Corp., Div of Howard In- 
dustries, Inc., Dept. EM-6, Racine, Wis 
(BCDFGHQRYZ&) 
Electric Specialty Co., 171 South St., 


Stamford, Conn. 
(FGJIKLMNOPUVWYZ) 
Electro-Dynamic Div. of The Electric Boat 
Co., Bayonne, N. J. (KLNOV) 
Electro Engineering Products Co., Ine., 
609 W. Lake, Chicago 10, Ill. (BCDUVX) 
Elliott Company. Dept. EM, Jeannette, Pa. 
(KLNOPQRUVW) 
Emerson Electric Mfg. Co., St. 
Mo. (FGIKLMOR) 
Fairbanks-Morse & Co.. 600 S._ Michigan 
Ave., Chicago 5, Ill. (FKLNOPQUVWY) 
Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 
General Electric Co., Apparatus Div., 
Schenectady 5, N. Y¥ 
(BCDEFGHIKLMNOPQRSTIUVWYZ&) 


Louls 21, 


General Industries Co.. Dept. D, Elyria, 
Ohio (RQYZ) 

Hagen Mfg. Co. Int Sub. of Eagle Signal 
Corp Moline, Til 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 


(ABCEVXYZ) 

Haydon Co., A 
terbury 20, Conn. (CXZ) 

Havdon Mfg. Co.. Inec.. 2526 Elm, Tor- 
rington. Conn. (ABCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 


W., 232 North Elm, Wa- 


MOTORS A-C D-C Univ. | Synch. | 
Miniature Timing Motors, Geared X A 
Subfractional, Under 1/20 Hp. B } C D E 
Fractional, 1/20, % Ip. F | G H J 
Integral, 1 to 74 Hp. K | iE M 
Integral, Over 7% Hp. N O Ss P 
Gearmotors : Q R t 
Generators ae V Ww 

"Low Voltages (Under 110) . is |= 








Holtzer-Cabot, Div. of National Pneumatic 
Co., Inc., Boston 19, Mass. 
(BCEFGJQRU VZ) 

Hoover Co., Kingston Conley Div., 173 
Brook Ave., N. Plainfield, N. J. (FE) 
Howard Industries, Inc., Dept. EM-6. Ra 
cine, Wis. (ABCDEFGHQRTUV YZ) 
Howell Electric Motors Co., Howell Micb 

(FKNQ) 

Janette Electric Mfg. Co., 566 W. Monroe 
Chicago 6, IIL (FGKQRZ) 

Lamb Electric Co., Kent, Ohio 


(BCDEFGHJQRZ) 
Marathon Electric Mfg. Corp., Wausau 
Wis. (AFGLNOPUVWZ) 


Marco Industries, Depew, N. Y. 
(BCFHY) 
Master Appliance Mfg. Co., Fourth & On 
tario, Racine, Wis. (CDGH) oni 
0 


Master Electric Co., Dayton 1, 
(FGJIKLMNOPQRTU VWZ) 

Motoresearch Co., 1600 Junction Ave., Ra 
cine, Wis. (BQY) 

Ohio Gear Co., 1358 E, 
10, Ohio (Q) 

Packard Electric Div., Genera] 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, 

(FGKLN) 

Pesco Products 
24700 N, 
(CG@LZ) 

Pittman Electrical Developments Co., Dept 
119, Sellersville, Pa. (BCDYZ) 

Rae Motor Corporation, P. O. Box 291, Ra 
cine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 

(BCDFGQZ) 

Reliance Electric & Engineering Co., 

Ivanhoe Rd., Cleveland 10, Ohio. 


(FGKLNOV) 
Robbins & Myers, Inc., Motor Div., 
Springfield 99, Ohio a! 


Ruetz Mfg. Co., 1600 Junction Ave., 
1022-32 N, Sixth, St 


Inc., 


179th, Clevelanc 
Motors 
Ohio 


Div., 
Miles 


Borg-Warner Corp. 
Rd., Bedford, Ohk 


1054 


cine, Wis. (BCDFGHRSZ) 

Scruggs Co., Loyd. 
Louis 1, Mo. (B) 

Servomechanisms Inc., Post & Steward 
Aves.. Westbury, N. Y. (Servo) 

Star-Kimble Motor Div., of Miehle Print- 
ing Press & Mfg. Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Sterling Electric Motors. 5401 Anaheim— 
Telegraph Rd., Los Angeles 22, Calif. 
(FKNQ) 

Telechron Dept., General Electric Co., 34 
Union, Ashland, Mass. (A) 

U. 8S. Electrical Motors, Inc., Los Angeles 
54, Calif. (FKNOY) 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. (FGKLNYZ) 
Wesche Electric Co.. B. A.. 1620 Vine 

Cincinnati 10, Ohio (FGKLNOZ) 
Westinghouse Electric Corp., P. O. Box 869 
Pittshurch 30, Pa 
(BCDEFGHJKLMNOPQRSZ&) 


Se a ARR SEE AE OR SRO ARS NIT RN ~SR AT A E 


MOTOR BASES. ADJUSTABLE 


Allis-Chalmers Mfg. Co., 937A 70, Mil- 
waukee 1, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5 i. 


Overly-Hautz 11500 Madison 


Cleveland 2, 


Co., 
Ohio 


MOTOR CONTROLS and STARTERS 


Ave., 


See Controllers, Motor; Push Button 
Stations. 

MOTORS. See table above 

MOUNTINGS, RUBBER and 
SYNTHETIC 

Barry Corp., 709 Pleasant, Watertown 72, 
Mass. 

Lavelle Rubber Co., 424 N. Wood St., 


Chicago 22, Ill. 
Lord Mfg. Co., Erle, Pa. 


Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., St. Louis Park, Min 
neapolis 16, Minn 

Standard Products Co., Dept. 1, 2130 W. 


110 St., Cleveland 2, Ohio. 

U.S. Rubber Co., Rockefeller Center, New 
York 20, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 


MOVEMENTS, CLOCKS and TIMING 


Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn 

Haydon Co., A. W., 232 North Elm, Wa- 
terbury 20, Conn, 





Haydon Mfg. Co Ine 2536 Elm, Tor- 
rington, Conn : 
Telechron Dept General Electric Co., 

Ashland, Mass 

NAME and INSTRUCTION PLATES 

Avery Adhesive Label Corp., 1616 S. Cali 
fornia St Monrovia, Calif. (Adhesive 
Labels 

Chica Show Printing Co., 2628 N. Kil 
dare. Chicago 39, Il 

Chicago Thrift-Etching Corp 1555 Ne 
Sheffield Ave., Chicago 22. Til 

Continental-Diamond Fibre Co Newark 
13 Del 

Electric Auto-Lite Co Port Huron. Mich 

General Electric Co.. Chemical Dept. 8-11 
1 Plastics Ave Pittsfield, Mass. (Plas 
tics) 

Mica Insulator Co., Schenectady 1, N. Y 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 20, Conn 
(Cupro- Nickel) 

Chase Brass & Copper Co., Dept. EM 252. 
Waterbury 20. Conn 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y 


Revere Copper & Brass, Inc., 280 Park 
Ave., New York 17, N. Y. 


To communicate with any manufacturer whose name appears 


JUNE 1952 


in this issue, use READER INQUIRY FACILITY, page 233. 
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PARAMOUNT 
Spiral Wound PAPER TUBES 


-450” to 25” I.P. 12” to 30” L. 


Used by leading manufac- 
turers to insure coil 
accuracy and stability. 
Hi-Dielectric. Hi-Strength. 
Kraft, Fish Paper, Red 
Rope or any combination 
wound on automatic ma- 
chines. Tolerances + 
.002”. Also moisture- 
resistant Shellac-Bound 
Kraft tubing. Vast range of 
stock arbors. Special tubes 
engineered to your speci- 
fications. 


Paramount 
PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne, Ind. 
Mfrs.of PaperT ubing forthe Electrical Industry 


Since 1931 
































































































Liha 
ON COMPANY 
LETTERHEAD FOR 


STOCK ARBOR 
LIST OF OVER 
1000 SIZES 








25 YEARS OF WIRE STRIPPING 
EXPERIENCE 


Not just 25 years of 
building one or two 
types of standard wire 
strippers, but 25 years 
of continuous research 
and development of 
many wire strippers to 
meet ever changing 
needs. 





Consult us about your 
wire stripping problems. 
SPEED-CRAFT 1S 
SUPERIOR BY EVERY 
COMPARISON. 


“won 


Write for complete information—sending wire samples—no obligation. 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 


WIRE STRIPPER CO. 


To/CHECK SPEEDS periopicaLly 
To-SHOW SPEEDS continuously 


USE JONES TACHOMETERS 


write for Catalog EZ 


JONES MOTROLA CORP. 
STAMFORD ; fo) NINE 











































































MAGNA BIT 
HOLDER 


ME} 


Hand starting or pre-positioning screws 
in assembly operations is no longer necessary ; 
a high energy permanent magnet in bit chuck 
“i Sy holds the bit and energizes it with 10 times 
c the “pull” to hold the screw firmly on bit. 
Labor costs are cut. 
Reduces bit costs through the use of super 
hard, low-cost interchangeable insert bits. 
Reduces bit wear and replacement since the 
energized bit seats itself positively in the screw 
slot or recess. 















Bit holders available for all makes of power and 
spiral drivers. Also super hardened tool steel in- 
sert bits for all types and sizes of screws. 


Permanently Magnetic Magna-Tip Hand 
Screw Drivers . . . bits for all types and 
sizes of screws 
and Magna-Tip Hex Drivers for hex 
head screws 
U. S. Patent No. 2,550,775 


Write for folder 80-E, information and prices: 


MAGNA DRIVER CORP. 


Buffalo 3, N. Y. 


779 Washington St. 


NEW ACCOUNT WANTED BY 
MANUFACTURERS’ REPRESENTATIVE 


Well-established manufacturers’ representative, 
with offices in New York, Philadelphia, Boston 
and Rochester has opening for new account, 
preferably relays or control auxiliaries. 


Competent staff of electrical engineers now 
selling Machinery Mfrs., O. E. M. Accounts, 
Industrial Plants and Electrical Wholesalers. 

Present lines include Motor Control, Heaters, 
Motors, Timers, Switches, Air & Hydraulic 
Cylinders. 


C. H. RIBBLE CO., 261 Broadway, New York 7, N.Y. 
Established 1933 


























Crmandiaat 


ELECTRICAL 
CEMENTS 







Used by Leading YE hee ae aed 
ease: SEALING - EMBEDD/NG 


ITRIAL ORDER 


A complete electrical 
cements laboratory at your 
fingertips—ideal for ex- 
perimental ond develop- 
ment work. A one-quort 
can of each of ... 






For years Sauereisen pioneered the development of 
technical cements and compounds to speed operations and 
improve product quolity. Let us help you select the proper 

cement for your specific application. 








Write for catalog 















Make comporative tests 
under your own conditions. 
Note special trial order! 


14 Different Cements 


$12.50 











Sovereisen No. 31 used 
for embedding elements in 
electrical French Fryers. 


Sovereisen No. DW-30 
used in Westinghouse 
Roasters for over 14 years. 


Sauereisen Cements Company ° Pittsburgh 15, Pa. 


380 





NICKEL SILVER 


PHOSPHOR BRONZE 


(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Dept. EM 252, 


Waterbury 20, Conn. 


Federated Metals 
ing Refining Co., 120 Bway, N. ¥ 


Revers Copper & Brass Inc., 
M. . me 


New York 17, 


Seymour Mfg. Co., 


Emerald St., 


Div., 


The, 


NON-MAGNETIC IRON and STEEL 


American Smelt- 


Seymour, 


230 Park, 


Conn. 


(Rod, Sheet, 


American Brass Co., 
Chase Brass & Copper Co., Dept. EM-252, 


Waterbu 
6, Ind. 


Revere Copper 
New York 17, N. 
Seymour Mfg. Co., Seymour, Conn. 


Avenue, 


Tubing, 


ry 20, Conn. 


& Brass, 


Wire) 
Waterbury 20, 


Mallory & Co., inc., P. R., 


Ine. 
% 


Conn. 


Indianapolis 


., 230 Park 


PHOTOELECTRIC CELLS AND TUBES 


Philadelphia 25, Pa. 


PACKAGING. See Boxes and Crates: Con- 


tainers, 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, 


& Varnishes 


Enamels, 


Packaging and Shipping. 


Paints 


PALLADIUM. See Platinum and Platinum 


Products, 


PANEL CONTROL UNITS 
1316 S. Second, Mil- 


Allen-Bradley Co., 
waukee 4, is. 
Arrow-Hart & 


Hawthorn, Hartford 6, 


Bristol Co., 
bury 20 


The, 
, Conn. 


Hegeman Electric Co., 103 
Conn. 
153 Bristol Rd., 


Water- 


~— Signal Corp., 202 20th, Moline 1, 


General 
Div., 


Electric Co., 
Schenectady 5, 


Heinemann Electric Co., 


ton, N. J. 
Square D o 
kee 12, 


4041 N. 
Ward ce mongie Co., 


Mount Vernon, N 


Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


Apparatus 
N. 


Sales 


99 Plum, Tren- 


Richards, Milwau- 


34 South, 
P. O. Box 


PANELS, DIAL. See Dials and Panels. 
PANELS, SHEET STEEL. See Cabinets, 


Sheet Metal. 


PAPER, 


INDUSTRIAL 


Cottrell Paper Co., 
Mosinee Paper Mills Co., 


Ine.. 


Fall River, 


Mass. 
Mosinee, Wis. 


West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 

PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

Cottrell Paper Co., Inc., Fall River. Mass. 

General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 


Insulation Manufacturers 
Washington Blvd., 


Irvington Varnish & Insulator Co., 
Box 290, New 


ington 11, N. 
a Manville, 


Corp., 565 W. 


Chicago 6, Ill. 


Irv- 
York 16, 


Mica a Co., Schenectady 1, N. Y. 


Mitchell-Rand 


Insulation 


Co., Inc., 51 


Murray, New York 7, N. Y 


Mosinee Paper Mills Co., 


National Electric Coil 


Mosinee, Wis. 


o., Columbus 16, 


Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

West Virginia Pulp and Fever Co., 230 
Park Ave., New York 17, N. 

PAPER, PHOTOGRAPHIC REPRO- 
DUCTION 

Eastman Kodak Co., Rochester 4, N. Y. 


PAPER TRACING. 


and Paper. 


See Tracing Cloth, 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 
Fort, Detroit 16, Mich. 
Homer City, 


Syntron Co., 


PENCILS, DRAWING 


| N. 


Permanent. 


Koh-I-Noor Pencil Co., 
iene 


2817 W. 
(Hopper Units) 
Pa. (Vibrator) 


Inc., Bloomsbury, 


| PERMANENT MAGNETS. See Magnets 


PINS, 
Fastene 


COTTER 
rs 


AND 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 
Bridgeport 5, 


Conn. 


Waterbury Brass Goods, 
American Brass Co., 
Conn. 


LOCK. 


Br 


Waterbury 


“ n Bradley Laboratories, Inc., 168 Columbus, 
See Steel, Stainless. New Haven 11, n. 
aoe ee a 429-12th S8t., 
N c Srooklyn 15, N. Y. (Selenium) 
UTS. See Fasteners. General Electric Co., Electronics Div., 
NUT RUNNERS. See Pneumatic Tools ,,1nompson Rd. Syracuse, N. Y¥. 
International Rectifier Corp., 6809 So. 
and Benioment; Screw-Driving Ma- Victoria Ave., Los Angeles 43, Cal. 
Radio Corporation of America, Dept. FR41, 
Harrison, N. 
OHMMETERS. See Instruments. Weston Electrical Instrument Co., 593 Fre- 
linghuysen Ave., Newark 5, J. 
OILERS. See Lubricators, Oil or Grease. 
PHOTOELECTRIC CONTROLS 
OSCILLOSCOPES General Control Co., Boston 34, Mass. 
at eipere a Rete, Corp., 100 es Co. our Sales Div., 
ingslan ton y Cc » 
General Electric Co., Electrons Div.. Masoeid Cap. a 4227 W. Belmont Ave., 
ehenectady -* 
ot carperetion, of America, Dept. FR- Fe bene as fue. P oO. Box 
arrison 5, , . 
Simpson Electric Co., 5200 W. Kinzie. Weston Electrical Instrument Corp., 598 
Chicago 44, Tl. Frelinghuysen Ave., Newark 5, N. J. 
Triplett Electrical Instrument Co., Bluff- 
ton, Ohio PILLOW BLOCKS. See Blocks, Pillow. 
Waterman Products Co., Inc., 2445-63 


13 Mountain Grove, 


anch of the 
20, 


PLASTICS, COLD MOLDED & 


INORGANIC. 


See Ceramics. 


PLASTICS-CUSTOM MOLDERS. 


EXTRUDERS 
Ackerman 


Plastic 


53rd, Cleveland 14, Ohio 
7 North Main, 


Alden Products 


Co., 11 


Brockton 64EM, Mass. 
American Hard paper Co., 


New Y 
Asbestos 
tan, 


-Textile 
Inc., 


ork 13, N. 


Div., 


and FABRICATORS 


Molding Div., 
solidated Iron-Steel Mfg. Co., 


Con- 
i290 EB. 


1l Mercer, 


Raybestos-Manhat- 
Manhe im, Pa. 


Auburn Button Works Inc., 24 McMaster, 


Auburn, 
Barber-Colman Co., 
Chicago Molded Products Corp., 

Kolmar Ave., 
a Diamond Fibre Co., 


18534 Cuyler Ave., Chi- 


13, 


Crane Packing Co., 


cago 1 


Davies Molding Co. 


St., C 


Dayton Rogers Mfg. 


N. 
Rock 


3 
Harr 


hicago 10, Ill. 


Co., 


ford, 


Chicago 51, 


¥,.4 


Ill. 
1024 N. 


Newark 


Th, 


128 N. Wells 


Minneapolis 7, 


Minn. 

Dimco-Gray Co., 210 E. 6th, Dayton 2, 
Ohio 

Electric Auto-Lite Co., 723 New Center 
Bidg., Bay Mfg. Div., Bay City, Mich. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

Garfield Mfg. Co., Garfield 1, N. J. 

General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

General Industries Co., Dept. D, Elyria, 
Ohio. 


Cries Reproducer Cup. » 108 Willow Ave., 
New York 54, N. 


Irvington Varnien t Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 8, N. J. 

Kurz-Kasch, Ine., 1419 8. Broadway, 
Dayton 1, Ohio 

Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, IIl. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 


Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 


Plastics Division, General American 
Transportation Corp., 135 So. LaSalle, 
Chieago 90, Til. 

Plastic Research Products, Urbana. Ohio 

Prolon Plastics, Prophy-lac-tic Brush Co., 


Florence, Mass 


Pyramid Plastics Inc., 


Chicago 7, Tl. 


Raytheon Manufacturing Co.. 


554 F West Polk, 
—_ Berry Corp., 26710 W. 


12th, Erie, 


Equipment 


Sales Div., Dept. 6460-EM, Waltham 
54, Mass. 

Richardson Co.., 2799 Lake St., Melrose 
Park, Ill. 

Rogan Brothers, 2500 W. Irving Park 
Blvd., Chicago 18, Tl. 

Rostone Corp., 123 So. Earl Ave., Lafa- 
yette, Ind. (Inorganic) 

Sinko Manufacturing & Tool Co., 3137 W. 
Grand Ave., Chicago 22, Ill. 

25 River Road, Oaks, Pa. 


Synthane Corp., 
U. S. Gasket Co., 


aN. 


617 


N. 


PLASTICS-LAMINATED 


FABRICATORS 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Barber-Colman Co., Rockford, Tl 


10th, Camden, 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 
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Chicago Molded Products Cor 102 

Kolmar Ave., Chicago 51, Tl.” sito 
Continental-Diamond Fibre Co., Newark 13 
ee aaete. ‘ 
vlectric Auto-Lite Co., 723 New Cent 
ponte. a —\, -. Bay City, Mich. 

ca * ri 

Cincinnati 32, Ohio ee See -Sewe 

General Industries Co., Dept D, Elyria, 


cn 

urz-Kasch, Ine., 1419 §. 

ie Dayton 1, Ohio. espns 
ica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. Co, 4630 w: 
_ Fullerton Ave., Chicago 39, Ill 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del 


Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Il. 


Richardson Co., 279 4 s 
Po th. 799 Lake St., Melrose 


Rysremn & Son, Inc., Joseph T., Chicago, 


Synthane Corp., 25 River Rd., Oaks, Pa. 
Taylor Fibre Co., Dept. EM-6, Norristown, 
a. 
u. a Goshet Co., Camden 1, N,. J. 
estinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PLASTICS, LAMINATE 
a Fics D (Sheets, Rods 


Aircraft-Marine Products Ine., Ampli 
Div., 2100 Paxton, Harrisburg, oe 
electric Sheets) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 E 
42nd, New York 17, N. Y. : 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 

oo Delaware 
urez Plastics & Chemicals, Inc., 1306 
Walck Rd. North Tonawanda, N.Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass, 

Glastic Corp., The, 1823 E. 40 St 

mncleveland 3, Ohio iy 

nsulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago . Til. ? 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell Rand Insulation Co., Inc 51 
Murray, New York 7, N. Y : 

Precision Paper Tube Co., 2035 West 
Charleston, Chicago 47, Til. 

Pyramid Plastics Inc., 554 F West Polk 

eeeaee 7. Ill. ° 
chardson Co., 2799 Lake St., Melrose, Ill 

meee & Son, Inc., Joseph T., Chicago, 


Synthane Corp., 25 River Rd., Oaks, Pa. 
oe Fibre Co., Dept. EM-6, Norristown, 
a. 
Westinghouse Electric Corp., P. O 
968, Pittsburgh 30, Pa.” oe 


PLASTICS—MOLDING, CASTING 
EXTRUSION COMPOUNDS. — 


Alkyd Molding Compoun 

Cellulose Acetate pee (AY 
Cellulose Nitrate (R) 
Epoxy Resins (U) 
Ethyl Cellulose (B) 
F luorocarbons (P) 
Melamine- Formaldehyde (C) 


Methyl Methacrylate 


Phenolics R) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Polystyrene (F) 
Polyester Resins (Q) 
Silicone Resins (8) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride— 

Vinylidenechloride (Ww) 


Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Ackerman Plastic Molding Div., The Con- 
solidated Iron-Steel Mfg. Co., 1290 E 
53rd, Cleveland 14, Ohio : 
Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 E. 
ore New York 17, N. Y. (EFHJMQ 
Ciba Company, Inc., Plastics Div., 627 
Greenwich, New York 14, N. Y. (CU) 
Dow Corning Corp., Midland, Mich. (S) 
du_ Pont de Nemours & Co., Inc., E. I., 
Polychemicals Dept., 350 Fifth Ave.. 
New York 1, N. Y. (ADGHKLPR) 
Durez Plastics & Chemicals, Inc., 1306 
Walck Rd., North Tonawanda, N. Y. 

(E) (Casting Resins) 
General Electric Co., Chemical Div. 8-11, 
__1 Plastics Ave., Pittsfield, Mass. (EFQS) 
Glastic Corp., The, 1823 E. 40 St., 
Cleveland 3, Ohio (Q) 
Goodrich Chemical Co., B. F., Dept. 6 
Rose Bldg., Cleveland, Ohio (NVW) 
Hercules Powder Co., Cellulose Products 
Dept., 916 Market, Wilmington, Dela- 
_ware (AB) 
Kellogg — ™,, W., Sub. of Pull- 
man, inc., P. QO, Box 469, Jersey Ci 
— N. +) diced 
oppers 0., ne,, Chemical Division 
Dept. EM2, Pittsburgh 19, Pa. (F) 
Plaskon Div., Libby-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, Ohio 
(CIQT) 
Plastic Research Products, Urbana, Ohio 
ws Co., 2799 Lake, Melrose Park, 
Rogan Brothers, 2500 Irving Park Blvd., 
_Chicago 18, NL (CEJ) 
U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


2 
> 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
oe, © Co., Inc., 113 Astor, Newark 5, 


N. J. 
Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y. 
General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 
Handy + 82 Fulton, New York 
N. Y 


J. M., 371 Elm, Hartford 1, 


Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. J. 


PLIERS 


Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Ill. 

Sargent & Co., 45 Water, New Haven, 
Conn. 


PLUGS AND RECEPTACLES 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Arrow-Hart & Hegeman Electric Co., 

103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill, 

Cannon Electric Development Co., Dept. 
E-118, 3209 Humboldt St., Los Angeles 
31, Calif. 

Cornish Wire Co., Ine., 50 Church, New 
York, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Johnson, E. F., 206 Second Ave. S. W., 
Waseca, Minn, 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 
Packard Electric Div., 
Corp., Warren, Ohio 
Pass & Seymour, Inc., Solvay Station, 

Syracuse 9, N. Y. 

Riverside Electrical Mfg. Co., 
Michigan Ave., Dearborn, Mich. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

Royal Electric Co. Inc., Pawtucket, R. I. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

U. 8S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


General Motors 


10221 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 So Bay, 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 


Hanna Engineering Works, 1766 Elston 
Ave., Chicage 22, OL 
Keller Tool Co., Graud Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 

Superior Electric Co., 83 Laurel St., 
Bristol, Conn. 


POTENTIOMETERS. Also see Rheostats. 

Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wis 

Bristol Company, 153 Bristol Rd., Bris- 
tol. Conn. 

Cornell Electronics Corp., 40-33 
Douglaston, N. Y. 

DeJur Amsco Corp., 

I. Cc Ss 


4 


Main Ave., 
45-01 Northern Blvd., 


Fairchild Camera & Instrument Corp., 
88-06 Van Wyck Blvd., Jamaica 1, 
m. Te 
Helipot Corp., The, South Pasadena, 
Calif. 


International Resistance Co., 409 N. Broad 
St., Philadelphia 8, Pa. 

Minneapolis- Honeywell Regulator Co., 
Wayne & Roberts Ave., Philadelphia 
44, Pa. 

Ohmite Manufacturing Co., 4804 Flournoy 
St., Chicago 44, ; 

Stackpole Carbon Co., St. Mary, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J 


POTS and LADLES, MELTING 


Drake Electric Works, Inc., 3656 Lincoln 
Ave., Chicago 13, Il. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Robinson, Inc., Edward E., 95 Park Ave., 
Nutley 10, N. J 

Sta-Warm Electric Co., 565 N. Chestnut, 
Ravena, Ohio 

Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS. (See 
also Bearings and Bushings: Contacts) 

Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Gibson Electric Co., 8349 Frankstown Ave., 


Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 

ae, & Co., Inc., P. R., Indianapolis 
. Ind. 

Moraine Products Div. of General Motors 
Dayton, Ohio 

National Molded Products, Inc., St. Marys 


Pa. 

Powdered Metal Products Corp. of Amer 
ica, 9335 W. Belmont Ave., Frankliz 
Park, Il. 

Radio Cores, Inc., 9540 Tulley Ave., Oab 
Lawn, Il. 


To communicate with any manufacturer whose name appears 
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in this issue, use READER INQUIRY FACILITY, page 233. 
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TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO. US A 









































































































oc 
MICROAMPERES 


rey 



















































































D.C. VOLTS 
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125 OMMS PER VOLT 
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meters 
A Size, Type, and Style 
for Every Installation 

















Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2"to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 






















































































































































































FOR THE MAN WHO TAKES PRIDE IN HIS WORK 






































































































1020B MEGOHMMETER 
DIRECT READING 
Self contained—A.C. operated 


Electronically regulated supply 
| meaohm to2 million meqohms. 


1010 COMPARISON BRIDGE 
Self contained — A.C. operated 
Rapid and accurate ' 
test of Resistors, 
Condensers, Inductors 


























1040 VACUUM TUBE 
VOLTMETER 
Self contained — A.C. operated 
High impedance— wide frequency 
television components under Used at Audio & 
load conditions. Supersonic frequencies. 


SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS 


FREED TRANSFORMER CO., INC. 


INSTRUMENTS DIVISION 
1730 B Weirfield Street, Brooklyn (Ridgewood) 27, N. Y. 


TI10A INCREMENTAL 

INDUCTANCE BRIDGE 

For accurate testing of 
communication and 



































































By the ORIGINATORS of UNDERDOME Bells 
“Slow stroke” action plus prolonged vibration of 
bell shell results in a greater sound carrying power 
and clear, distinctive tone greatly superior to the 
buzzer-like action of ordinary bells. Only one mov- 
ing part (the plunger) minimizes wear. Polarized 
+ + + MO contacts to spark, arc, stick or wear. 2/2” 
or 3” diameters, for operation on standard A.C. 
voltages; with adapter plate for mounting on 
standard outlet boxes. Also available in a variety 
of mounting arrangements and finishes for use as 


components on original equipment. Write for 
literature MB 2. 


Sold through Electrical Wholesalers 





ed 


SINEERING y 
NEST 14 TT. NEW 














Stackpole Carbon Co., St. 
(Iron Cores) 

Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 4, Ohio 

United States Graphite Co., 1621 Holland. 

Saginaw, Mich. 


POWDERS, METAL 
Mente Merman, 82 Fulton, New Yor 


New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Coppe 
and Zinc) 


Marys, Pa 


POWER SUPPLY UNITS 


American Television & Radio Co., & 
Paul 1, Minn. 

Brush Development Co., The, 3405 Perkins 
Ave., Cleveland 14, Ohio 

Electronic Devices, luc., 429 12th, Breok 
lyn 15, N. Y. 

Electro Products Laboratories, 4501-M 
Ravenswood Ave., Chicago 40, Tl. 

Fansteel Metallurgical, North Chicago, Ill. 

Federal Telephone and Radio Corp., 
Passaic Ave., E. Newark, N. J. 

General Electric Co., Apparatus Sales Div., 


Schenectady 5, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis 
6 
Post & Stewaro 


Ind. 
Servomechanisms Inc., 
Aves., Westbury, N. Y. - 
Superior Electric Co., 83 Laurel &t., 
Bristol, Conn. 


PRESSES, HYDRAULIC 


Hannifin Corp., 1149 8. 
Chicago 24, Ill. 

Stokes Machine Co., F. J., 5996 Tabo 
Rd., Philadelphia 20, Pa. 


Kilbourn Ave., 


PRESSES, MOLDING. See Molding Ma 
chine. Plastics. 


PRINT MACHINES 
Bruning Co., Inc., Charles H., 125 North, 


T:terboro, N. J. 
Peck & Harvey. 5749 N. Western Ave., 


Chicago 45, Ill. 


PULLEYS, V-TYPE. See Drives. V- 
Bolt. 

PUMPS 

Allis-Chalmers Mfg. Co., 937A 8. 70th, 
Milwaukee 1. Wis 

Fairbanks. Morse & Co., 600 8S. Michigan 
Ave Chicago 5 Il 


Pesco Prouucts Div., sorg-Warner Corp., 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & Myers, Inc., Pump Div.. 
Springfield 99, Ohio 

Robinson, Inc., Edward E., 95 Park Ave, 
Nutley 10, N. J. (Metering) 

Scintilla Magneto Div., Bendix Aviaties 
Corp., Sidney, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

Tuthill Pump Co., 939 E. 95th, Chicago 19, 
Ii, 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8S. 70. 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1003 W 
Van Buren, Chicago 7, Ill. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Micro Switch Div., Minneapolis- Honeywell 
Regulator Co., Freeport, Ill . 

National Acme Co., 176 E, 131st, Cleve- 
land 8, Ohio 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis 

Ward Leonard Electric Co., 34 South, Mt. 
Vernon, N. Y. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


PYROMETERS 

Assembly Products, Inc., Main at Bell, 
Chagrin Falls 4, Ohio 

Bristol Co., 153 Bristol Rd., Waterbury 
91, Conn, 

Minneapolis - Honeywell 
Brown Instrument Div., 4466 
Ave., Philadelphia 44, Pa, 

Servo Corp. of America, New Hyde Park, 
ee 


Regulator Co., 
Wayne 


TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Thermo Electric Co., Dept. N, Fairlawn 


REACTORS. See Transformers. 


RECTIFIERS, DRY METALLIC 


Agpe _fieniehs Corp., 356 Water, Cuba, 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Belcon Rectifiers Div. of Bogue Electric 
Manufacturing Co., 60 Iowa Ave., Pater- 
son 3, N. J. (Selenium) 

Bradley Laboratories, Inc., 16% Columbus, 
New Haven 11, Conn. (Selenium & Cop- 
per Oxide) 

Electronic Devices, Inc., 429-12th St., 
Brooklyn 15, N. Y. (Selenium) 

Electronic Rectifiers, Inc., 2102 Spann 
Ave., Indianapolis 3, Ind. 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone & Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 


General Electric Co., Apparatus Sales Div., 


Schenectady 5, N. Y 
Selenium) = a 


International Rectifier Corp., 6809 So vi 
toria Ave., Los Ar ‘4 Tal. ( > 
_—, ngeles 43, Cal. (Sele 
nternational Resistance Co., 
Broad, Philadeipnie » ro” 8? 
ore Rastiee Corp., 54 Clark, Newark 


Mallory Co., Inc., P. R., Indiana oli 

_ Ind. (Magnesium-Copper Sulphide) s 

Seletron Div., Radio Receptor Co., Ine 

,.251 W. 19 St., New York 14, N.Y. 

Syntron Company, Homer City, Pa 

Westinghouse Electric Corp., P.O. Box 868 
— 30, Pa. (Copper Oxide, Sele 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co. 

e nee 1, Wis, eS. 
eneral Electric Co., Apparatus S 
Schenectady 5. N. Yoo Sales Div, 

Radio Corporation of America, Dept. FR41 

reninen N. J. ; 
estinghouse Electric Corp., P.O. 
Pittsburgh 80, Pa - ee 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 

REGULATORS, VOLTAGE. See also 
Transformers. Variable-Voltage. 

ag Ele tric Corp 356 Water, Cuba, 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Bogue Electric Manufacturing Co., 60 Iowa 
Ave., Paterson 3, N. J. 

Burlington Instrument Co., 
Burlington, Iowa 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

R-B-M Division, Essex Wire Corp., Dept. 
A-6, Logansport, Ind 

Sola Electric Co., 4633 W. 16, Chicago 
50, IL 

Superior Electric Co., 83 
Bristol, Conn 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


937A 8. 70, 


Dept. D52, 


Laurel St., 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigan 
Ave., Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Ine., 2 East End Ave., 
New York 21, N. Y. 

Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

American Gas Accumulator Co., 1027 New- 
ark Ave., Elizabeth 3, N. J. 

American Relay & Controls Inc., 4919 
W. Flournoy, Chicago 44, ; 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Mfg. Co., 50 State, 
Mankato, Minn 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill 

Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, 111 

Clare & Co., C. P., 4719 W. Sunnyside 


937A 8S. 70, 


Ave., Chicago 30, Ill 
Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Il. 


Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn 

Durakool, Inc., Elkhart. Ind. (Mercury) 

Ebert Electronics Co., 185-09 Jamaica Ave., 
Hollis 7, N. Y. (Mercury) 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y¥ 

Grayhill, 4538 W. Madison, Chicago 24, 
Tl 

Guardian Electri 1627F, W. 
Chicago 12, Ill. 

Haydon Co., A. W., 232 
Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. 

Heinemann Electric Co., 
: . (Time delay) 

Leach Relay Co., 5915 Avalon Blvd., Los 
Angeles 3, Calif. 

Mercoid Corp., 4227 W. 
Chicago 41, Il. 
North Electric Mfg. Co., 1432 So, Market 
St.. Galion, Ohio 
Phillips Control Corp., 
Joliet, l 

Petter & Brumfield, Princeton, Indiana 

R-B-M Division, Essex Wire Corp., Dept. 
A-6, Logansport, Ind. 

Riverside Electrical Mfg. Ca, 10221 
Michigan Ave., Dearborn, Mich. 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 

Square D Co.. 4051 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Ine., 150 N. 13th, Phila- 
delphia 7, Pa. 

Ward Leonard Electric Co., 34 South 8t., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walton, Chi- 
cago 10, Ill. 


Walnut, 


North Elm, 


99 Plum, Trenton 


Belmont Ave., 


84 West Jefferson, 
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REMOTE CONTROLS. See Push But- 


ton Stations; Relays and Contactors; 
Switches. - 


RESINS, INSULATING. §s Vv 
Compounds & Resins. a 


RESISTANCE ALLOYS 


Driver Co., Wilbur B., 150 Ri 

lanes verside Ave., 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich, 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Ameeriee Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Carborundum Co., Globar Div., Dept. 
EM 87-101, Niagara Falls, N. Y. 

Clarostat Mfg. Co., Inc., Dover, N. H 

Cornell Electronics Corp., 40-33 Main Ave., 
Douglaston, N. Y. 

Dale Products Inc., 2501-13th St., Colum- 
bus, Nebraska 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

International Resistance Co., 409 N 
Broad, Philadelphia, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44. 1 

Radic | of America, Dept. FR41, 
Harrison. N 

os mee Inc., 396 W. 26, Chicago 50, 


Sprague Electric Co., North Adams, Mass. 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Stackpole Carbon Co., St. Marys. Pa. 

Tru-Ohm Products, Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
oo es Ave., Chicago 18, IL 

Ward Leonard Electric Co., 34 South, 
ane Vernon, N. Y 

Weston Electrical Instrument Corp., 599 
Frelinghuysen Ave., Newark 5, N. J 
Wirt (Co., 5231 Greene, (Germantown) 
Philadelphia 44, Pa. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
_ waukee 4, Wis. 

Carborundum Co., Globar Div., Dept. 
EM 87-101, Niagara Falls, N. E 
Dale Products Inc., 2501-13th St., Colum- 
bus, Nebraska 
General Electric Co., Apparatus Sales Div., 

Schenectady 5, Ze 


Hardwick, faiadie, Inc., 40 Hermon, New- 


ark 5, N. 

eS ae Inc., P. R., Indfanapolis 
) ne 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, M1. 

Regan Engineering Corp., 3800-22 No. 
Hubbard St., Milwaukee 12, Wis 


Resistors, Inc., 5226 W. 26, Chicago 58, 


Sprague Electrie Co., North Adams, Mass. 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, Il. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon N. Y 

Wirt Co 5231 Greene 
Philadelphia 44, Pa. 


(Germantown) 


RHEOSTATS, INSTRUMENT 
RADIO - 


Allen-Bradley Co., 1316 S, Second, Mil- 
waukee 4. Wis 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover N. H 

Dejur Amsco Corp., 45-01 Northern Blvd., 
Long Island City i. 2. F 

Pairenild ee — = Instrument Corp., 

; an Yyck §=Blve q 

. S 1.. Jamaica 1, 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N ; 

Hardwick. Hindle, Inc., 40 Hermon, New 
ark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 8. Pa. 

Mallory | & Co., Inc., P. R., Indianapolis 
> ne 

ee Co., 4805 Flournoy, Chicago 

Rex Rheostat Co.. Baldwin, N. ¥ 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg.. Inc., 2800 N. Mil 
waukee Ave., Chicago 18, III 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N 

Wirt (Co., 5231 Greene, (Germantown) 
Philadelphia 44, Pa. 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley So., 1316 S. Second, Mil- 
waukee 4, Wis. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5. N. J. 

Nationa] Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Il. 


—, Mfg. Co., 4805 Flournoy, Chicago 

44, Til. 

Rex Rheostat Co., Baldwin, N. Y. 

Superior Electric Co., 83 Laurel St., 
Bristol, Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago ‘1s, Til. 

Ward Leonard Electric Co., 34 South St., 
VMiount Vernen N Y¥ 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh Su, Da. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5. 
N. J. (Precious Metal) 

Electro Tec Corp., So. Hackensack, N. J 

General Plate Div., Metals & Controls 
Corp., 46 Forest, Attleboro, Mass 
(Precious Metal) 

Improved Seamless Wire Co., Inc., 775 
Eddy. Providence 5. R. I. 

Instrument Corp. of America, Blacksburg, 


a. 

Toledo Standard Commutator Co., 111) 
Beehler, Owosso, Mich. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill. 

Union Plate and Wire Co., 63 Union, 
Attleboro, Mass. 

Wesche Electric Co., B. A.. 1622 28 Vine. 
Cineinnati. Ohio 

Wilson Co.. The H. A., 105 Chestnut St 
Newark 5, N. J. 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol. Conn 

Cuyahoga Spring Co., 10251 Berea Rd 
Cleveland 2. Ohio 

Garrett Co., Inc., George K., Tioga & D 
Philadelphia 24. Pa. 

National Lock Washer Co.. Newark 5. N. J 

U. S. Gasket Co.. Camden 1, N. J 

Waldes Kohinoor, Inc.. 47-18 Austel Place 
Dept. EM-064, Long Island City, N y 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood. Tl. 

Hanna Engineering Works, 1766 Elston 
Ave., Chicago 22, TIl. 

High Speed Hammer Co., Inc., 313 Norton 
Rochester 5. N. Y. - 

Milford Rivet & Machine Co.. The, 853 
Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Bal! 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer 
New York 13. N. ¥ 

Asbestos Textile Div., Raybestos-Man- 
hattan, Ine., Manheim, Pa. 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Chicago Rawhide Mfg. Co., Sirvene Div.. 
1267 Elston Ave., Chicago 22. Tl 

Dow Corning Corp., Midland, Mich. (Sill- 
cone) 

Garlock Packing Co., Palmyra, N. Y. 

General Electric Co.. Chemical Div, 8-11. 
1 Plasties Ave.. Pittsfield, Mass. 

Lavelle Rubber Co., 424 N. Wood, Chi 
cago 22, TN. 

Tord Mfg. Co., Erie, Pa. 

Minnesota Rubber and Gasket Co., 3630 
Wooddale Ave.. Minneapolis 16, Minn 

U. S. Rubber Co Rockefeller Center 
New York 20, N. Y. 

Van Cleef Bros Ine., 7800 Woodlawn 
Ave., Chicago 19, TI. 


SAWS, COMMUTATOR. See Commutator 
Saws and Slotters. 


SCREEN ROOMS 


Ace Engineering & Machine Co Inc., 
3644 N. Lawrence, Philadelphia 40, Pa. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 


SCREW MACHINE PRODUCTS. (See 


also Fibre; Plastics.) 


Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19, Pa 

Allmetal Screw Products Co., Ine., 33 
Greene, New York 13, N. Y. 

Blake & Johnson, Waterville 48, Conn 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn 

Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn, 

National Acme Co., 176 E. 131st, Cleve- 
land &, Ohio 

Star Stainless Serew Co 


Paterson 2 


SCREWS. See Fasteners. 


1 Union Ave., 


SEALING COMPOUNDS. See Cements 
Insulating & Sealing; Waxes and Com 
pounds. 


SEALS and TERMINALS, HERMETIC 


Fusite Corp., 6028 Fernview Ave., Cin 
cinnati 13, Ohio 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 
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Rogan Offers a Wide Variety of Stock Molded 


a a ap Na ae 0 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. i 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello ¢ Skokie, Illinois (Chicago’s Finest Suburb) 





DYKEM STEEL BLUE 


S TOP 8 
LOSSES 
making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the seribed lay- 
out lines show up in 
sharp relief, and at 


the same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THe DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 


Fast Heat—high efficiency 
LOW COST! 


STILL-MAN HEATERS are used in 
nationally advertised electrical appli- 
ances. Types available for casting into 
aluminum plates and for immersion 
heating of oil, water, air and chemical 
solutions. Made with copper, cold rolled 
steel or stainless steel sheoths. 


INVESTIGATE NOW! IT PAYS! 
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STILL-MAN Electric Tubular Heaters! . 


ck agile COMPANY 










































































































































wherever there’s a 


instead of ay 


with AVERY 


HOW to label... Pressure-sensi- 


tive Avery Kum-Kleen Labels are 
quickly and easily applied—Laid 
on with a fingertip touch...they’re 
self-adhesive and stick to any 
clean, smooth surface without 
moistening, soaking or heating... 
will not pop, peel or curl even 
under conditions of extreme tem- 
perature and humidity. 


Avery designs and prints Kum- 
Kleen labels to any size, shape 
and color desired...supplies indi- 
vidually die-cut labels mounted 
on backing sheets or on rolls for 
high-speed labeling by Avery 
Label dispensers. 


meter. 


Ya 





Tm 





I Cee | (rae | 
LAID ON ‘abels 





WHERE can you use these labels in your business? 


For Example . . .One electronic manufacturer uses Kum-Kleen 
Labeling to identify component parts and to give 
vital information to the users of a radio-active 

Chances are there’s some way these labels 

can be of help to you in your business. 


WRITE now for samples and further information. 


AVERY ADHESIVE LABEL CORP. 


General Electric Co., Apparatus Sales Div... 
Schenectady, N. Y. (Glass Bushings) 
Heldor Mfg. Co., Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 

> Ave., Bloomfield, N. J. 
Hermaseal Co., Inc., The, Elkhart 8, Ind. 
Stupakoff Ceramic Mfg. Co., Latrobe, Ps. 


SEALS, MECHANICAL 

j (ROTARY SHAFT) 

Crane Packing Co., 
Chicago 13, IN. 

Garlock Packing Co., Palmyra, N. Y. 


1800 Cuyler Ave.. 


SEALS, OIL and GREASE 


Chicago Rawhide Mfg. Co., Sirvene Div. 
1267 Elston Ave., Chicago 22, Ml, 

Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, Ill 

Garlock Packing Co., 

Gits Bros. Mfg. Co., 
Ave., Chicago 23, III. 

Syntron Co., Homer City, Pa. 

U. S. Gasket Co., Camden 1, 


, Palmyra, N. Y. 
1840 8S. Kilbourne 


N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 

SHAFTS, FLEXIBLE 

U. 8S. Gasket Co., Camden 1, N. J 

SHEAVES. See Drives, V-Belt. 

SHEETS, ELECTRICAL. See Steel, Elec- 
trical. 

SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W. 
14, New York 11, N. Y¥ 


SIGNAL LIGHT ASSEMBLIES. See 
aights, Pilots and Indicator. 

SILICONES 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Continental-Diamond Fibre Co., Newark 


13, Del. 
Dow Corning Co., Midland, Mich. 
Formica Co., 4614 Spring Grove Ave.. 
Cincinnati 32, Ohio 
General Electric Co., Chemical Div., 8-11 
1 Plastics Ave., Pittsfield. Mass 
Insulation Manufacturers Corp., 565 W. 
_ Washington Blvd., Chicago 6, IL 
Messen Electric Coil Co., Columbus 16. 
0. 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 
—= ed Co., 1856 S. 54 Ave., Chicago 


Taylor Fibre Co., Dept. EM-6, Norristown, 
a. 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


Ber & Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. 8., 318 Washington, Mt. 
Vernon, N. Y 7” = 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

Handy & Harman, 82 Fulton, New York 


WHY label. ee scatenen , Wire Co., Inc., 1775 


3 > Eddy, Providence 5, R. I. 
Wherever there’s an Mallory & Co., Inc., P. R., Indianapolis 
unanswered question—a | Ney ‘Co. J. M., 371 Elm, Hartford 1, 
guess instead of a know, or Union" Plate and Wire Co., 63 Union, 
a hesitation on identification Attlcbore, Mass. 

or procedure—Label it with 

Avery Kum-Kleen Labels 

and save time, labor and 
costly mistakes! 


WHAT to label... 


NAMEPLATES ® TRADEMARKS 
GUARANTEE LABELS 
INSTRUCTION LABELS 
APPROVAL SEALS 
HOW-TO-USE COPY 

DIAGRAM LABELS 

MASKING LABELS 
INSPECTION LABELS 

REPAIR RECORDS 


SLEEVE BEARINGS. See Bearings and 
Bushings. 


SLEEVING and TAPE, ASBESTOS 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Garlock Packing Co., Palmyra, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 

— en, Box 290, New York 16, 


N. ‘ 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

—— Electric Coil Co., Columbus 16. 
Ohio. 


| SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


| SLIDE RULES, CALCULATING 
| Keuffel & Esser Co., Hoboken, N. J. 
| SLOT INSULATION. See Fabrics, Insul- 


ating; Mica; Paper, Insulating, Tubing 
& Sleeving, Braided Fabric. 


| BLOTTERS, MICA. See Commutator, Saws 
| and Slotters. 


SOCKETS and ADAPTERS, RADIO. See 
Plugs and Receptacles. 


SOCKETS and RECEPTACLES, LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 
900 Broad- 


Dial Light Co. of America, 
way, New York 3, N. Y. 

Co., Construction Mate- 

rials Div., Bridgeport 2, Conn. 





General Electric 


Kulka Electric Co., Dept. T, 30 South, 

Mt. Vernon, N. Y. 

Pass & Seymour, Inc., 

Syracuse 9, N. Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Blater Electric & Mfg. Co., Inc., 56 Street 

& 37th Ave., Woodside, N. Y. 

U. S. Gasket Co., Camden 1, N. J. 


Solvay Station, 


SOCKETS, FLUORESCENT. 
rescent Lamp Auxiliaries. 


See Flue- 


SOCKETS, VACUUM TUBE 


Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y. 
U. S. Gasket Co., Camden 1, N. J. 


SOCKET SCREW KEYS and 
HES 


WRENC 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn, 

Standard Pressed Steel Co., Box 594, 


Jenkintown 9, Pa. 


SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


Burnley Battery & Mfg. Co., North East, 


Pa. 
General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
Handy & Harman, 82 Fulton, New York 


38, N. Y, 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Tl. 

National Electric Coil Co., Columbus 16, 
Ohio. 


SOLDERING IRONS 
American Electrical Heater Co 
Ave., Detroit 2, Mich 
Drake Electric Works, Inc., 3656 Lincoln 

Ave., Chicago 13. Ill. 
General Electric Co., Section 668-67, 
Apparatus Sales Div., Schenectady 5, 
N 


Hexacon Blectrie Co., 177 W. Clay Ave., 
Roselle Park, N. J. 
Ideal. Industries, Inc., 1008 Park Ave., 


Sycamore, Il. 
stanley Tools, 183 Elm, New Britain, Conn. 
Vulcan Electric Co., Danvers 2, Mass. 
Weller Electric Corp., 830 Packer, Easton, 


Pa. 


6110 Cass 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER PRE-FORMS. (Also See Brazing 
Alloys, Silver) 

B--dy & ‘Tarman, 82 Fulton, New York 

= Solder Co., 4209 Wrightwood Ave.. 
Chicago 39, Il. 

Union Plate and Wire Co., 63 Union, 
Attleboro, Mass. 


LDER, SELF-FLUXING 
— Silver Solders. See Brazing alloys) 


Federated Metals Div.. American Smelt- 
ing and Refining Co., 120 B’way. N. Y. 
N 


5. N._Y. 
Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, TL 


SOLENOIDS 
Allen Bradley Co., 1816 8. Second, Mil- 
ukee 4. Wis. 
aunemaaie mowste 1 J core.. 1033 W. 
Van Buren, Chicago /, ce 
Automatic Switch Co., 393 Lakeside Ave., 
Orange. N. J. 
ectric Development Co., Dept. 
Cant, 8509 Humboldt, Los haga U. 


Comat Electric | Co., 3349 W. Addison, 
Dormeyer Industries, 3416 Milwaukee Ave., 
Clectric, Aue ate T iMisetile ‘Rd. West 
euunt tase te. Apparatus Sales Div.. 
onan Gate, 1627-E, W. Walnut, 
tna Gh. = me Webster, Dayton 
Maiter “Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 


National Acme Co., 170 E. 131st, Cleve- 

land 8, Ohio 

Phillips Control Corp., 84 W. Jefferson, 
, Ti 

outed & Co., Inc., Oceanside. Lone 


| es 
BEM’ Div. Essex Wire Corp., Dept. 


A-6, Logansport, Ind. 
scully Machine Co., Bridgeport, Conn. 
Soreng Mfg. Cop. cot 6, 9555 
Ave., Schiller ark, \ ; 
Struthers-Dunn, Inc., 150 N. 13th, Phile 
Adelphia 7, Pa. 
West’ Coast Electrical Mfg. Corp.. 10006 
S. Main, Los Angeles 3, Calif. 


SPEED INDICATORS. See Tachometers 


PEED REDUCERS 
. (For Motorized Units, See Motors.) 


Aliis-Chaimers we Co., 937A 8. 78. 
ilwaukee 1, 8. y 
m.- . Corp., Sub. of Eaton Mfg. Co., 


Kenosha, Wis. 
General Electric Co., Apparatus Sales Div.. 
Schenectady 5, N. Y. 


117 Liberty St., New York 6 ¢ 608 So. Dearborn St., Chicago 5 
1616 So. California Ave., Monrovia « Offices in Other Principal Cities 


384 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 


ELECTRICAL MANUFACTURING 
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Ohio Gear Co., 1358 E. 179, Cleveland 10, 


Ohio. 
Winsmith, Inc., 12 Eaton, Springville, 
SPRINGS, COIL and FLAT 
Accurate Spring Mfg. Co., 3911 W. Lake, 
Ill. 


Chicago 24, 
American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 
Associated Spring Corp. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 


Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 


40300 Plymouth Rd, Ply- 
mouth, Mich. 


Blake & Johnson, Waterville 48, Conn. 

Cuyahoga Spring Co., 10251 Berea Rd., 
Cleveland 2, Ohio. 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, IL. 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co. Inc., George K., Tioga & D, 
Phila. 34, Pa. 

Gibson Co., William D. 
Spring Corp.), 
Chicago 14, Ill. 

Gibson Electric Co., 
Pittsburgh 21, P. 


» Bristol, Conn. 


(Div. Associated 
1800 Clybourn Ave., 


$349 Frankstown Ave., 


Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 
Lewis Spring & Mfg. Co., 2646 W. North 


Ave., Chicago 47, Il. 
Mid-West Spring Mfg. Co., 4632 
Western Ave., Chicago, IIIl. 
Ohio Div., Associated Spring corp., 1712 

East First St., Dayton, Ohio. 
Raymond Mfg. Co., Div. Associated Spring 
Corp., Corry, Pa.. 


South 


STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3911 W. Lake 
Chicago 24. Ill 
Alden Products Co., 117 North Main. 


Brockton 64EM, Mass. 
Aluminum Goods Mfg. Co., 
Wisc. 
American Brass Co., Waterbury. Brass 
Goods Rranch, W aterbury 20 Conn. 


Manitowoc. 


Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp. ). Bristol, Conn, 

Barnes-Gibson-Raymond Div., Assoctateo 


Spring Corp., 


40300 Plymouth Rd., 
Plymouth, Mich. 


Bud Radio, Inc., 2188 E. 55 &t., Cleve- 
land 3. Ohio. 
Chase Brass & Copper Co., Dept. EM 


252, Waterbury 20, Conn 

Dayton Rogers Mfg. Co., 
Minn. 

Detroit Stamping Co., 298 Midland Ave., 
Detroit 3. Mich. 

Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, Tl. 

Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Tool & Mfg. "Co., 3608 Alabama 
Ave., Minneapolis. Minn. 

George K., Tioga & D, 

Philadelphia. 34, Pa 


"Fmnncepetie t, 


Garrett Co., Inc., 


Geuder, Paeschke & Frey Co., —ltts w. 
St. Paul Ave.. Milwaukee 3, Wis. 
Gibson Co., William D. (Div. Associated 


Spring Corp.), 
Chicago 4. Il. 

Heyman Mfg. Co., Kenilworth 1. N. J 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, TIl. 

Joliet Wrought Wacher Co.. Jollet 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, ITI 

Mohawk Mfg. Co., The, Middletown, 
(Threaded) 

Ohio Div.. Associated Spring Corp., 1712 
East First St., Dayton, Ohio. 

Patton-MacGuyer (Co., Edgewood Sts., 
Providence 5. R. 

Raymond Mfg. Co. (Div. Associated Spring 
Corp.), Corry. Pa 

Reliance Div. Eaton Mfg. Co., 
Ohio 

Revere Copper & Brass. Inc., 
Ave., New York 17. N. Y. 


1800 Clybourn Ave.. 


Conn. 


Cleveland, 


230 Park 


Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill, 

=. Carr Fastener Corp., Cambridge 

aes 

Wenco Mfg. Co., 1136 West Hubbard 
Chicago 22, Il. 

Winzeler Mfg. & Tool Co.. 1716 West 
Arcade Pl., Chicago 12, IM 

Wrought Washer Mfg. Co., 2200 So. Bay 
Milwaukee 7, Wis. 

STAMPINGS, NON-METALLIC 

Auburn Manufacturing Co., 308 Stack, 


Middletown, Conn. 
Cepsoeenel- -Diamond Fibre Co., Newark 
e 


Federal Tool & Mfg. Co., 3608 Alabama 
Ave., Minneapolis. Minn. 
Richardson Co., 2799 Lake St., 


Melrose 
Park, Ill. 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries. 


STARTERS, 


MOTOR. See Controllers. 
Motor; 


Push Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 
Al 


loy 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (8S) 
Enameling (E) 


Stainless (N) 
Cold Rolled Only (O) 
Tubing (T) 
(See also Steel, Electrical) 


Allegheny Ludlum Steel Corp., Henry W. 
Oliver Building, Pittsburgh 22, Pa. (NS) 
American Steel & Wire Co., Div., U. 8S. 


Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio, 
Avon Tube Division, Higbie Mfg. Co., 
Rochester, Mich. (T) 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. (S-CO) 


(Spring) 
Columbia Steel Co., San Francisco, Calif. 
Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. (Stainless Steel Wire) 


Eaton Mfg. Co., Reliance Div., Massil- 
lon, Ohio. 

National Tube Co., Pittsburgh, Pa. 

Revere Brass & Copper Inc., 230 Park, 


New York 17, N. Y. (T) 
ers Sons Co., John A., Trenton 2, 
J. 


aes Son, Inc., Joseph T., Chicago, 
Ill. (ABCDENST) 

Sharon Steel Corp., Sharon Pa. 
(ACDENST) 

Superior Steel Corp., Carnegie, Pa. 


(ADNS) (Spring) 
Tennessee Coal, Iron & Railroad Co., 
Birmingham, Ala. 

J Steel Co., 2109 Carnegie Bldg., 


“Pittsburgh 20, Pa. (S-ACDN) (T-ACN) 
Van Huffel Tube Corp., Warren, Ohio (T) 


STEEL, ELECTRICAL (Silicon) 
Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W. 
_Oliver Building, Pittsburgh 22, Pa 
S. Steel Co., 2109 Carnegie Bldg., 
Pittsburgh 30, Pa. (B-AUC) 


STRAIN RELIEFS. 


See Grips and 
Ciamps, Strain Relief. 


STRIPPERS, WIRE 


Artos Engrg. Co., 2741 S. 28th, Milwau- 
kee 46. Wis. 

Eraser Co. Inc., The Rush Wire Stripper 
Div., 104 8. State, Syracuse 2, N. Y. 
High Speed Hammer Co., Inc., 313 Norton, 
Rochester 5, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 

Sycamore, IIL. 

Rush Wire Stripper Div., The Eraser Co., 
Inc., 106 S. State, Syracuse 2, N. Y. 
Wenco Mfg. Co., 1136 West Hubbard, Chi- 

cago 22, Ill. 
Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland 12, Ohio 


STRIPPING COMPOUNDS. See Cleaning 
Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 2100 Pax- 
ton, Harrisburg, Pa. 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Burndy Engineering Co., Inc., 
Conn, 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Curtis Development & Mfg. Co., 4531 W. 
Madison, Chicago 24, III. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. “: 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 


Norwalk, 


Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. 

Marathon Electric Mfg. Corp., Wausau, 
Wis. 

Mycalex Corporation of America, 30 


Rockefeller Plaza, 
Soreng Mfg. Corp., 


New York 20. N. Y¥ 
Dept. M-6, 9555 Eden 
Ave., Schiller Parks, II! 


Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J, 
U. S. Gasket Co., Camden Ld 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Mutiple) (M 
Jack, Key and Lever (N 
Panel (0) 


Push Button Snap 


(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord (Snap) (T) 
Coaxial (U) 


(See also Circuit 
ton Stations; 
Timers) 


Breakers. Push But 
Controllers, Motor; Relays: 


Adams & Westlake Co., Elkhart, Ind. 
Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis. (ACEFJPR) 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 
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and 125 watt sizes: 


/ 
competitively 


DRAKE ELECTRIC WORKS, Inc.|. 


3656 N. LINCOLN AVENUE “ CHICAGO 13, ILLINOIS 


SPECIALISTS 
Wiring and Assembly 


of Electrical and Electronic Products 


Test Equipment — Harness Assembly 


Sub- Miniature Assembly 
JOWIL ELECTRONICS, Inc. 


7945 GERMANTOWN AVE., PHILADELPHIA 18, PA. 


WIRE-CORD and CABLE 
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Proved Intangibles 














RESISTORS by RESISTORS, INC. 
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PRECISION PAPER TUBE CO. 
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5234 West 26th Street, Chicago 50, Illinois 


A Better Source of DC Power 


OUTPUT: 
500 AMPERES 


LINE VOLTAGE 
208-230 V. 
3 Phase-60 Cycle 







ONLY $495.00 


Magnesium-Copper Sulphide Rectifier 
POWER SUPPLY 


500 amperes variable 3 - 7 volts DC or 250 
amperes variable 6 - 14 volts DC. Line 208- 
230 volts, 3 phase, 60 cycle. Cabinet size 
oo” a 87? a ee. 


ONLY $495.00 
— COMPLETE ENGINEERING SERVICE — 
ELECTRONIC RECTIFIERS. INC. 


2102 SPANN AVENUE INDIANAPOLIS 3, INDIANA 





15-20% Stronger 
MORE WINDING SPACE! 


Laboratory Control of materials for greater 
strength, lighter weight and better service. 
Any ID, OD, size, shape or length, of dielectric 
Kraft, Fish Paper, Cellulose Acetate 
and Combinations. Superior insula- 
tion heat dissipation, moisture, ab- 
sorption! 







2035 W. Charleston St., Chicago 47, III. 


Plant No. 2, 79 Chapel St., Hartford, Conn. 





Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. ¥. (CDGHR) 

Allis-Chalmers Mfg Co., 937A 8S. 70, Mil- 
waukee 1, Wis. (RS) 

American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

American Relay & Controls Inc., 4919 W. 
Flournoy, Chicago 44, Ill. (N) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 

Automatic Electric Mfg. Co., 50 State 
Mankato, Minn. (GR) 
Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. (HLNR) 
Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. J. (CHR) 

Cherry-Channer Corp., 1488 Skokie Blvd., 
Highland Park, Ill. (B) 

Clare & Co., C, P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (HNR) 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. (N) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn (G) 

Durakool, Inc., Elkhart, Ind. (D) 

1 Signal Corp., 202-20th, Moline 1. 

. (G) 

Electro Switch Corp., 167 King Ave., Wey- 

mouth 88, Mass. (HOS) 


Fasco Industries, Inc., 100 


Augusta. 
Rochester 2, N. Y. (EJ) 


Federal Telephone and Radio Corp., 199 


Kingsland Rd., Clifton, N. J. (NS) 
— Inc., 16 Pleasant, Ashland, Mass. 
(F) 


Ferro Electric Products, Inc., Sub. of Ferro 


Corp., Kirkdale, Ill. (M) 

Furnas Electric Co., 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 

General Control Co., Boston 34, Mass 
(BLNP) 


General Electric Co. ,Section 856-70, Ap- 


paratus Sales Div., Schenectady 5, N. 
(ABCDEFGHJKMNOPRST) 


Grayhill, 4538 W. Madison, Chicago 24, Ill. 


(PS) 

Guardian Electric, 1627-F. W 
St., Chicago 12, Ill. (CFGHN) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Trenton 
N. J. (O) 


Leland, G H., Inc., 111 Webster, Dayton 


2, Ohio 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. (GNPS) 

Master Appliance Mfg. Co.. 
Ontario, Racine, Wis. (KP) 


Mechanical Industries Production Co., 217 


Ash, Akron 3, Ohio. 


Mercoid Corp., 4227 W. Belmont Ave., 


Chicago 41, Ill. (ABCDEFJ) 


Micro-Switch Div., Minneapolis-Honeywell 


Regulator Co., Freeport, Tl. 
(BDFLOPS 
Minneapolis-Honeywell Regulator Co., I: 
dustrial Division, 4466 Wayne Ave 
Philadelphia 44, Pa. (D) 
National Acme Co., 
land 8. Ohio (BP) 


Ohmite Mfg. Co.. 4805 Flournoy, Chicago 


44, Tl. (8S) 
Pass & Seymour, Inc., 
Syracuse 9 . r 


Solvay Statior 


Pneu-Trol Devices, Inc., 1322 N. Keating 


Chieago 51, Ill. (G) 


R-B-M Div., Essex Wire Corp., Dept 


A\-6, Logansport, Ind 


Rhodes, Inc.. M. H., Hartford, Conn. (G! 
Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Ps 


(FM) 


Rodale Mfg. Co., Inc., Emmaus, Pa, (B) 
The. Tyniswitch Div. 


Sessions Clock Co... 
Forrestville, Conn. (BGOP) 


Slater Electric & Mfg. Co., Inc., 56th 
5 & 37th Ave., Woodside. N. Y. (P* 
Mfg. Corp.. Dept. M-6, 9555 Eden 


St 











. Schiller Parks, IM 


Ave. 
Spencer Thermostat Div. of Metals & Con 
106 Forest, Attleboro, Mass 


Richards, Mil 


trols Corp., 
(EF) 
Square D Co., 4041 N 
waukee 12, Wis. (ABCEFLOPR) 
Stackpole Carbon Co., St. 
(P) 


Struthers-Dunn, Inc., 150 N. 13th, Phil 


adelphia 7, Pa. 
Telechron Dept., 
Union St., Ashland, Mass. (G) 


Thompson Products, Inc., Electronice 
Div 2169 Clarkwood Rd., Cleveland 
Ohio (T) 


Tuttle & Kift, Inc., 1823 N. Monitor Ave. 


Chicago 39. Ill. (M) 
Tlanet Co.. 

N. J. (FG) 
Unimax Switch Div., 


(BEP) 


Ward Leonard Electric Co 34 South 


Mount Vernon, N. Y. (CGHOR) 
Westinghouse Electric Corp.. P. O 


OPRS) 


Wirt Co.. 5231 Greene, Germantown 44 


Pa. (P) 
Zenith Electric Co.. 
cago 10, Tl. (HR) 


TACHOMETERS 


Bristol Co., 153 Bristol Rd., Waterbury 20, 


Conn. 


Durant Mfg. Co., 1962 N. Buffman, Mil- 


waukee 1. Wis. 
Electric Auto-Lite Co., Toledo 1, Ohio. 


5 i 1 Conn. 5 2 

ieneemt ohne t's _— Seles TAGliabue Instruments Div., Westen we 

al ‘In 2 > trical Instrument Corp., 6 re - 
{deal Industries, Inc., 1008 Park Ave., heysen Ave., Newark 5, N. 3 


Sycamore, Ill. 


Jones Motrola Corp., 436 Fairfield Ave., 


Stamford, Conn. 


Reliance Electric & Engineering Co., 1054 


Ivanhoe Rd., Cleveland 10, Ohio. 


Walnut 


Fourth & 


170 E. 131st., Cleve 


Marys, Pa 


General Electric Co., 34 


George, 418 Market, Newark 5 


The W. L. Maxson 
Corn.. 460 West 34, New York 1, N. Y 


152 W. Walter, Chi- 


Veeder-Root Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J 


TAGS, TERMINAL ' 
National Band & Tag Co., Dept. 9-5 
Newport, Ky. , _ e. 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 


TANTALUM 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 
Mallory & Co., Inc., 


P. R. Indianapolis 6, 
Ind. 


TAPE, ADHESIVE and COIL 
FASTENING r 


Armstrong Cork Co., 9506 Arch, Lancas- 
ter, Pa. 

Industrial Tape Corp., Dept. 7S, New 
Brunswick, N. J. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Il. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Polyken Industrial Tapes, Dept. of Bauer 
& Black, 222 W. Adams, Chicago 6, Il. 
Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, Ill. 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 


[Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill 

[rvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

paeee penile, Box 290, New York 16, 


Minnesota Mining & Mfg. Co., St. Paul 6, 


Minn. 
Mitohell-Rand [nsulation Co., Ine., 51 
Murray, New York 7, N. Y 


National Electric Coil Co., Columbus 16, 


Ohio 
Dkonite Co., Passaic, N. J. 
U. 8. Rubber Co., Rockefeller Center, 


New York 20, N. Y 
Van Cleef Bros., Inec.. 7800 Woodlawn 
Ave., Chicago 19, TIl 


TAPE, MICA. See Mica 


TAPE and SHEETING, SYNTHETIC 
RESIN 

Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa 

Continental-Diamond Fibre Co., Newark 
13. Del. 

du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., 350 Fifth Ave., New 
York 1, N.- Y 

[Insulation Manufacturers Corp., 545 W. 
Washington Blvd., Chicago 6, TIL. 


Irvington Varnish & Insulator Co., Irving- 
ton 11. N. J 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge. N. J 


Pyramid Plastics, Inc., 554F West Polk, 


Chicago 7, Tl. 


U. S. Gasket Co., Camden 1, N. J 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TELEPHONES, SOUND POWERED 


Wheeler Insulated Wire Co., Inc., Div. 
Aurora, Water- 


Sperry Corn.. 1102 E 
bury 20, Conn, 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 


TERMINAL BLOCKS. See Strips 


TERMINALS. See Lugs and Terminals. 


TESTING INSTRUMENTS. See _ Instru- 


ments, 


THERMAL SWITCHES. See Switches. 


Boy 


868. Pittsburgh 30, Pa. (ABCDEFGH 


THERMOCOUPLES 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. 
Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 


General Electric Co., Apparatus Sales Div., 
= 


Schenectady 5, N. 


Hoskins Mfg. Co., 4445 Lawton Ave., De- 


troit 8, Mich. 


Philadelphia 44, Pa. 


Rockbestos Products Corp., New Haven 4, 


Pittsburgh 30, Pa. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 


ELECTRICAL MANUFACTURING 


Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 


Thermo Electric Co., Dept. ‘N. Fairlawn, 
N 


N. J. 
Westinghouse Electric Corp., P. 0. Box 868, 


iv. 
er- 


THERMOMETERS 


Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Minneapolis - Honeywell Regulator Co., 
Brown Instrument Div., 4466 Wayne 
Ave., Philadelphia 44, Pa. 

TAGliabue Instruments Div., 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Weston Electrical Instrument Corp., 598 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


Raytheon Mfg. Co., Equipment Sales Div., | 


Waltham 54, Mass. 


Servomechanisms Inc., Post & Steward 


Aves., Westbury, N. Y. | 


TRANSFER SWITCHES. See Switches. 


Weston Elec- TRANSFORMER HOUSINGS. See Cabi- 


nets, Sheet Metal. 


TRANSFORMERS, FLUORESCENT 


BALLAST. See Fluorescent Lamp Aux- 
iliaries. 


TeAneraapens, INSTRUMENT 


THERMOSTATIC BIMETALS 
oe & Co., Inec., 113 Astor, Newark & 


Brainin Co., C. S., 318 Washington, Mt 


CURRE 


Acme Electric Corp., 356 Water, Cuba, 
N. ¥ 


Allis-Chalmers Mfg. Co., 937A 8. 70, 


Milwaukee 1, Wis. 


Vernon, N. Y Chieago Transformer Corp., 3501 W. Addi- 


Bristol Co., 153 Bristol Rd., Waterbury 20. 


Conn, Comar Electric Co., 


Chace Co., W. M., 
troit 9, Mich. 

General Plate Div., Metals and Controls 
Corp 46 Forest, Attleboro, Mass. 

Wilson Co., The H. A., 105 Chestnut St. 
Newark 5, N. J. 


1608 Beard Ave., De- 


THERMOSTATS 


American General Terme Corp., 2060 
Bronx, New York 60, ze 

Rockford, Til. 

153 Bristol Rd., 


Barber-Colman Co., 

Bristol Co., The, 
bury 20." Conn 

Fenwal, Inc., 16 Pleasant, Ashland, Mass. 

General Electric Co. . Apparatus Sales Div. 
Schenectady 5, N. ¥. 

Minneapolis- Honeywell Regulator Ce. 
Minneapolis, Minnesota 

Mechanical Industries Production Co., 217 
Ash, Akron 8, oe 

Merroid Corp., 4227 W. 
Chicago 41, Ti. 

Robertshaw Thermostat Div., Robertshaw 
Fulton Controls Co., Youngswood, Pa. 

Spencer Thermostat Div., Metals & Con 
trols Corp., 106 Forest, Attleboro, Mass 

Stevens Mfg. Co., Inc., 69 South Walnut 
St., Mansfield, Ohio 

Still an On. The, 429-33 E. 164, N. ¥ 


56, 


Water- 


Belmont Ave 


Therm-O-Disc, Inc., 127 Crouse, Mansfield 
Ohio 
Ulenet ca. George, 419 Market, Newark 


Westinghouse Electric Corp., 


180 Mercer 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 1316 8S. 8 
waukee 4, Wis sie 
Automatic Electric Mfg. Co., 
Mankato, Minn 
Cramer Co., Inc., R. W., 
brook, Conn 
Dimco-Gray Co., 210 E. 6th, 
Ohio 


~— Signal Corp., 202—20th, Moline 1. 


50 State. 
Box 8, Center 


Dayton 2. 


General Control Co 

General Electric Co. 
Schenectady 5, N 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 

Haydon Co., A. W., 232 North Elm, Water 
bury 20, Conn 


Havdon Mfg. Co., Inc., 2526 Elm, Tor 
rington, Conn. 

Ir auststas Timer Corp., 
ewark 5, N. J 
nea D Co.. 4041 N. 

waukee 12, Wis 
Mercoid Corp., 4227 W. Belmont Ave., Chi- 
cago 41, Tl} 
Struthers-Dunn, Inc., 
delphia 7, Pa. 
Telechron Dept General Electric Co., 34 
won't Ashland. Mass 
arc eonard Elec. Co., 34 S$ > 
Vernon, N. Y a 
Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 
Zenith Electric Co., 152 W. Walton, Chi 
eago 10, Ill. 


Boston 34, Mass. 
» Spperates Sales Div.. 


115 Edison Place, 


Richards, Mtv 


150 N. 13th, Phila 


TIME SWITCHES. See Switches 


TOOLS, PORTABLE 

High Speed Hammer Co., Inc 
Rochester 5, } 

Jones Motrola Corp., 436 Fairfield Ave., 


_ Stamford, Conn. 

Keller Tool Co., Grand Haven, Mich 
(Pneumatic) 

Master Appliance Mfg. Co., Fourth & 
Ontario. Racine, Wis 

Scruggs Co.. Loyd, 1022-32 N. Sixth, St. 
Louis 1, Mo. 


-» 313 Norton, 


are & Son, Inc., Joseph T., Chicago, 
Stanley Tools, 183 Elm, New Britain. 
Conn. 


Syntron Co., Homer City, Pa. 
Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. (Terminal Tools) 


TRACING CLOTH, FILM and PAPER 
Arkwright Finishing Co.. Providence, R. 1 
Bruning Co., Inc., Charles, Teterboro, 


Eastman Kodak Co., 
Keuffel & Esser Co., 


Rocnester 4, N. Y¥ 
Hoboken, N. J. 


TRANSDUCERS, PRESSURE 


Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 

Pickering & Co., Inc., Oceanside, Long 
Island, N. Y 


Electran Mfg. Co., 


General Electric Co., 


son, Chicago 18, Ill. 
3349 W. Addison, Chi- 


93 Main. 
1901 Clybourn Ave., 


cago 19, Ill. 
Dano Electric Co., 
Conn 


Winsted, 


Chicago 14, Ill 


Federal Telephone and Radio Corp., 199 


Kingsland Rd., Clifton, N. J. 

Ferranti Wlectric, Inc., 30 Rockefdller 
Plaza, New York 20, N. Y. 

Apparatus Sales Div., 

Schenectady 5, N. Y¥ 

General Transformer Co., 18240 Harwood 
Ave., Homewood, Tl 

- Electric Co. , 4633 W. 16, Chicago 50, 
nl 


Standard Transformer Co., Warren, Ohio. 

Westinghouse Electric Corp.. P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., 356 Water, Cuba 


| F 
Allis-Chalmers Mfg. Co., 937A, 8S. 170, 
Milwaukee 1, Wis. 
Chicago Transformer Corp., 
son, Chicago 18, 


3501 W. Addi- 


Dano’ Electric Co., 93 Main, Winsted, 
Conn 

Dormeyer Industries, 3416 Milwaukee Ave., 
Chicago 14, l 


Electran Mfg. Co., 1901 
Chicago 14, TIL. 

Ferranti Electric, Inc., 30 
Plaza, New York 20, N. = 

> peparetas Sales Div.. 


Claybourn Ave., 
Rockefeller 


General Electric . 
Schenectady 5, 
General Transf¢ ae Co., 18240 Harwood 
Ave., Homewood, IL. 
Hevi Duty Electric Co., 
Wisconsin 

Kenyon =e Co., Inc., 840 Barry, 
New York 59, N. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Dept. FR41 
Harrison, N. J 

Raytheon Mfg. Co., Magnetic Components 
Div., Dept. 6460-EM, Waltham 54, 
Mass 

Sola Electric Co., 


Milwaukee 1, 


4633 W. 16, Chicago 50, 


Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, a 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 


TRANSFORMERS, RADIO CIRCUIT 

Acme Electric Corp., 356 Water, Cuba 
uF 

Chicago Transformer Corp., 3501 W. Addi- 

son, Chicago 18, Ill 


Dano Electric Co., 93 Main, Winsted, 
Conn 

Dormeyer Industries, 3416 Milwaukee Ave., 
Chieago 41, Il 

Electran Mfg. Co., 1901 Clybourn Ave., 


Chicago 14, TI. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

Ferranti Electric, Inc. 30 
Plaza, New York 20, N. Y 

General Electric Co.. Electronics Div., 
Syracuse, N. 

General Transf« irmer Co., 18240 Harwood 
Ave Homewood, Ill. 

Nothelfer Winding a 11 Aibe 
mirle Ave., Trenton 3, N. 

Radio Corporation of America, “Dept. FR41 
Harrison, N. J 

Radionic Transformer Co., 411 So. San 
gaman, Chicago 7, Ill 

Raytheon Mfg. Co.. Magnetic Components 
Div., Dept. 6460-EM, Waltham 54, 
Mass 

Sola Electric Co., 
Til 


Rockefeller 


4633 W. 16, Chicago 50, 


Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn.. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp., 356 Water, Cuba 
N. Y¥ 


Eiectron Mfg. Co., 1901 Clybourn Ave., 


Chicago 14, Il. 


General Electric Co., Apparatus Sales Div., 


Schenectady 5, N. 
Hevi Duty Electric Co., 
Wisconsin 
Superior Electric Co., 83 Laurel St., 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co., 
Schenectady 5, N. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 
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Milwaukee 1, 


Electronics Wept., 













































































































another group of 
Made To Order ceramic products 


PORCELAIN 


Send drawings for price AS YOU LIKE IT 


estimates on wet or dry process insulators. 


THE COLONIAL INSULATOR COMPANY 


943 GRANT ST. 


CHICAGO OFFICE 


AKRON 11, OHIO 2753 W. NORTH ST. 


SMALL DC MOTOR or GENERATOR 


Permanent Magnet Type 


Low Current consumption 
ball bearing motor or gen- 
erator 1/125 H.P. at 6,000 
RPM continuous duty. Gen- 
erator output 4 watts at 
6,000 RPM—5 volts per 1,000 
RPM. 1-29/32 x 1-1/2 x 
1.150. Two other standard 
models in production. 

Dynamotors — Shaded Pole 


Motors — Universal Motors — 
DC Motors — AC Permanent 


Magnet Generators — Gen- 
erators. 
Write for Engineering 


Specifications. 


ELECTRO ENGINEERING PRODUCTS CO., INC. 
609 W. Lake St., Chicago 10, Illinois 





ELECTRICAL 


Bobbin, spool, form, layer, interleaved, inter- 
woven types. Made of any material, any finish, 
for any application. 
























Send blue-prints and specifications for prompt quotation. 


P. O. Box 287 
WEST CHESHIRE, CONN. 
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We make all types for man- 
ufacturers of many diver- 
sified products including— 


GAS AND ELECTRIC DRYERS 
RADIO AND TV 


TOOL MACHINES 
MILITARY 


Our specialized knowledge, volume raw material 
buying and modern equipment assure precision 
workmanship at low cost. Write today for a quotation! 


f 
f 
' 
f 
' 





FOR YOUR SPECIAL OR 
REGULAR APPLICATIONS 


AUTOMATIC WASHING MACHINES 


VENDING AND AMUSEMENT MACHINES 


WIRE WOUND RESISTORS 


1488 SKOKIE BOULEVARD 
HIGHLAND PARK, ILLINOIS 


c4 


} 


® Each Style and Coating Designed for Highest Stability 


® Long Shelf and Service Life 
® Rapid Heat Dissipation for Maximum Safety 
® In Fixed — Ferrule — Adjustable Styles 


PHENOCOTED — 


For greatest protection 
against moisture, humidity 
and electrolysis! 


VITREOUS ENAMEL COATED — 


Peer of all high temperature 
coatings ... operates 
continvously at 525°F 







BETTER 





Send complete specifications, 
sketches and other pertinent 
information. 


WIRT COMPANY, 5231 Greene Street, Germantown, Philadelphia 44, Pa. 


SPECIALISTS FOR SO FEARS IN THE MANUFACTURE OF RESISTORS 
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Radio Corporation of America, D I 
Harrison, N. J. a — 


w ae Products Co., Inc., Philadelphia 
a 


TUBES, ELECTRON (Industrial) 
7 Inc., 127 Sussex Ave., Newark, 


Fe jeral Telephone and Radio Co 199 
Kingsland Rd., Clifton, N. J. ~ 

General Electric Co., Electronics Div., 
Schenectady 5, N. Y 

Radio Corporation of America, Dept. FR41, 
Herrison, N. J. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 


See Aluminum. 


TUBING, BRASS, BRONZE and COoP- 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


American Brass Co., Waterbury 20. Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

General Plate Div., Metals and Controls 
Corp., 46 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park, 
New York 17, N. Y. 


TUBING, PAPER 


Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

Continontel-Diamend Fibre Co., Newark 

, Del. 

Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Il. 


TUBING, SILVER. See Silver and Silver- 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin. 

Bentley, Harris Mfg. Co., Dept. M-6, 
Conshohocken, Pa 

Brand & Co., Inc., William, North @& 
Valley, Willimantic, Conn. 

Ce Sie Fibre Co., Newark 

. De 

Corning Glass Works, Dept. EM-6, Corn- 
ing, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TL. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, 

National Electric Coil Co., Columbus 16, 
Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E, 56th 
St., New York 22, N. Y. 

Varfiex § Sales Co., Inc., 309 N, Jay, Rome. 


Westinghouse a Corp., P.O. Box 868. 
Pittsburgh 30, 


TUBING and SLEEVING, Extruded 
Plastics. 


Brand & Co., Inc., William, North & 
Valley, Willimatic, Conn. 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. 

Lavelle Rubber Co., 424 North Wood 8t., 
Chicago 22, Til 

Mitchell-Rand Insulation Co., Inc., 6) 
Murray. New York 7, N. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Elec- 
trical Insulation Dept., Woodbridge, N.J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Polymer Corp., Reading, Pa. 

Rogan eee, Sel Irving Park Blvd, 
Chicago 18, 

vere Sales Co. ° ies: 309 N. Jay, Rome. 


TUBING, STEEL. See Steel, Commereia) 
Grades and Forms. 


TUNGSTEN (See also Contacts) 
Fansteel Metallurgical Corp., North Chi- 
cago, Tl. 


Mallory & Co., Ine., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. See Mica 
Undercutters, 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes Electron. 


VALVE. MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 393 Lakeside Ave., 
Orange, N. 

Barber-Colman Co., Rockford, Ill, 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hanna Engineering Works, 1766 Elston 
Ave., Chicago 22, Ill. 

Hannifin Corp., 1149 S. Kilbourn Ave., 
Chicago 24, IIL. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 

Minneapolis- Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Pneu-Trol Devices Inc., 1322 N. Keating, 
Chicago 51, TL 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Waterman Engineering Co., 721 Custer 
Ave., Evanston, Il. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


VARNISHED FABRICS. See Fabrics, In- 
sulating. 


VARNISHES, COMPOUNDS ana 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bakelite Co., A Division of Union Carbiae 
& Carbon Corp., Dept. DY-20, 30 E. 
42nd, New York 17, N. Y. 

Brand & Co., Inc., William, North & 
Valley, Willimantic, Conn. 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. L, 
Finishes Dept.. Wilmington 98, Del 

Durez Plastics & Chemicals, Inc., 1306 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Xnsulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

Westinghouse Electric Corp., Dept. 212, 
P.O. Box 868, Pittsburgh 30, Pa 

Zophar Mills, Inc., 117 Twenty-Sixth, 
Brooklyn 32, N. Y. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, Belt. 


VIBRATORS 
American Television & Radio Co., St. Paul 


1, Minn. 
Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


VOLTAGE REGULATORS. 


See Regulators, Voltage; 
Transformers, Variable Voltage. 


VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 


Bakelite Co., A Division of Union Carbide 
Carbon Corp., Dept. DY-20, 30 E. 

42nd, New York 17, N. Y¥. 

Biwax Corp., 3445 Howard, Skokie, TIL 

Dow Corning Corp., Midland, Mich. 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. — 

Mica Insulator Co., Schenectady 1, N.Y. 

Mitchell-Rand Insulation Co., Inc., 52 
Murray, New York 7, N. Y. 

—— Electric Coil Co., Columbus 16, 


zophar Mills, Inc., 117 Twenty-Sixth, 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. ¥. 

Mitchell-Rand Insulation _ Inc., 51 
Murray, New York 7, N. i 

National Vulcanized Fibre a: Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


Erico Products Co., Inc., 2070 East 61 
Place, Cleveland 3, Ohio 

General Electric = poememe Sales Div., 
Schenectady 5, re 

Revere Brass & cover Inc., 230 Park, 
New York 17, 

Westinghouse Electric Corp., P.O. Bes 
2025, Buffalo 5, N. Y. (Filexarc) 


WHEELS, BLOWER 


Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wis. 


WIRE AND CABLE, BARE 
American Brass Co., Waterbury 20, Conn. 


To communicate with any manufacturer whose name ap ppeers 
in this issue, use READER INQUIRY FACILITY, page 2 
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Another in a Series of 
Recent Developments 


3-pole,400 ampere 
ASCO Feeder 
Control Switch 
with selenium rec- 
tifier mounted sep- 
arately. 














If your export shipping require- 
ments call for corrugated con- 
tainers made of V-Board or 
W-Board.. you will want com- 
plete data on Stone’s Weather- 



































Check with a Stone Container = proof Corrugated Containers 
Engineer for complete details, —built to meet unqualifiedly 
samples and prices. all government specifications. 


For domestic shipping, you'll 
want Stone’s LLLB Containers 
builtto conform to government 
specifications! 

Since 1926 we have served 
industry’s needs for corrugated 
cartons. 


CONTAINER CORPORATION 
GENERAL OME 1200 W. 4204 Flae, Chicgge 341K its Tene ae“ 


MILLS: Franklin, Ohio; Coshocton, Ohio; Mobile, Ala. (Affil.) \ 
| 2 
= 
i Le 
About That Motor— 


Is it 1/100 H.P. or 1/8 HLP.? t'san Asco Feeder Control St 4 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We've had it. 






















A companion line to our Bulletin 911 Mechanically 
Held Remote Control Switches, these switches operate 












; somewhat as contactors operate, that is, when ener- 
Your choice of 8 gized they will close contacts electrically and when 
different Motors, de-energized will open by wig ate ila 

nd 7 BUT, there is this important difference. These C 

— on oe Feeder Control Switches are designed for heavier, 

; . } feeder line service. They have designed in them the 

tions. | thermal and interrupting capacition vitally important 

in feeder control. The function of these switches is to 

RAE MOTOR CORP. provide remote control disconnect of the main feeders 

a ‘ through either push button or relay control. They are 

P.O. Box 291 — Racine, Wis. not intended for repeated opening and closing of load 
circuits. That’s a job for contactors. 

—— SI ai es Bt ioe Nn 1 This new line of ASCO Feeder Control Switches is 

available in capacities ranging from 30 to 1000 am- 
MA A M C O S h | Peres and for voltages up to he A-C and up 508 
¥ ~=volts D-C. All sizes are equipped with magnetic blow- 
wi tc es } outs. Larger sizes are D-C coil operated for quiet 
\ \ \ h i } operation. Suitable selenium rectifiers are furnished, 
For -_ - aa a ’ aan toggle mounted on the switch panel or on individual panel, 
switches, see Mamco first. Now in use 1 as desired. 
on appliances, portable tools, electronic This latest development in the ASCO line of 
equipment and devices. Provided with — (Bulletin i ——— ae) is — 
. ative of our service to industry in this particu- 
wire leads (ony length). Three AMP.— lar division of electro-magnetic controls. Why 
250 Volt maximum. Small and compact. not let us work with you on your electro- 
Molded plastic housing. magnetic control requirements? That’s what 
Samples available. Prices; we're in business for. 
on request. Write today, 
. A tomatic Switch Co. 
WY Fe V2 20) (6a Ce On U ma 
AMET —2acine wisconsin 393 LAKESIDE AVENUE - ORANGE, NEW nsay 
JUNE 1952 
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HELP 
WANTED? 


the makers of Scruggs 
4-Pole Shaded Pole 
motors will help you 







































develop a better product 


this booklet tells how 





No longer is it necessary to experiment with 
ready-made motors hoping for the results you want. 


Now you can start out with the right motor—a 
dependable Scruggs Motor—designed to fit your exact 
specifications. This service, which has been used in 
the development of a number of outstanding prod- 
ucts, is described in a booklet which is yours free 
on request. 


Also included is an Engineering Data Sheet. Simply 
jot down the motor requirements for the product 
you have in mind—we’ll tailor-build the right motor 
for you. 


May we serve you? Use the coupon today! 


cette COMPANY 


A Dazey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 









The Loyd Scruggs Company 
1022 N. 6th Street 
St. Louis 1, Mo. 


Gentlemen: 
I'm interested in developing better products. Please send me your 
free booklet without obligation. 


FIRM 
ADDRESS 
ATTENTION: MR. 


STATE 
TITLE 


CITY 
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American Steel & Wire Co., Div., u. B. 


Steel Co., 
13, Ohio. 

Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y. 

Bristol Brass Corp., The, Bristol, Conn. 
Chase Brass & Copper Co., Dept. EM 252. 
Waterbury 20. Conn. 
Cornish Wire Co., Inc., 

York 7, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich. 
= Wire Corporation, Fort Wayne 6. 

n 


General Electric Co., Construction Mate 
rials Div., Bridgeport 2, Conn. 

Haden Wire Co., Winsted Div., Winsted, 
onn. 


ee Sons Co., John A., Trenton 2. 


Rockefeller Bidg., 


Cleveclan 


50 Church, New 


Rome Cable Corp., Dept. EM-6, Rome 

meee & Son, Inc., Joseph T., Chicago. 

WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (Cc) 
Thermoplastic (T) 
Coaxial Cable (X) 

Alden Products Co., 117 North Mai 

Brockton 64EM, Mass (C) pn 
American Steel & Wire Co., Div., U. & 


Steel Co., Rockefeller Bldg., 
: gts g., Cleveland 
Anaconda Wire and Cable Co., 25 . 
way, New York 4, N. Y. (ABCTXY 
Belden Mfg. Co., 4633 W. Van Buren 
p,chicaro 44, Ill, (ABTX) 
ranc o0., Ine., Willi N 
on _. Willimantic, im oe: 
ase Brass & Copper Co.. D o) 2 
Waterbury 20, Conn, (BCX) et 


Chester Cable Corp., Chester, New York 


(TX) 
Cornish Wire Co., Ine., Cc 
Tok? = ¥ on ee Be 


ocr Co., Port Huron, Mich 
Ussex Wire C i 
a an orporation, Fort Wayne 6 
Federal Telephone and Radio Corp 
_Kingsland Rd., Clifton, N. J, (TX) 
General Electric Co., Construction Mate 
_Tials Div., Bridgeport 2, Conn. (ABCX} 
— Kords Inc., Box K, New Haven 14 
Okonite Co., Passaic, N. J 
Phalo Plastics Corp.. 
ter. Worrester. Mass. (TX) 
Rhode Island Insulated Wire Co Ine 
) Burnham Ave., Cranston, R. I. (AT 
Riverside Electrical Mfg. Co., 10221 Mich 
mn. ane., Dearbern Mich. 
ockbestos Products C y 
fon tae s Corp., New Haven 4 


Roebling’s Sons Co., John A 
epling’s Bens ( -. Trenton 2, 


199 


(ABCTX) 
Commercial & Fos 


Rome Cable Corp Dept. EM-6 tome 
N. Y. (BTX) an 
mepat_Beeciale Co. Inc., Pawtucket, R. 1. 


Runzel Cord & Wire Co., 4723-31 Mont 
rose Ave., Chicago 41, Il. 


U.S. Rubber Co., Rockefel . v 
“enn eller Center, New 


Victor Electric Wire 
Clifton. N. J. (tT) 
Whitney Blake Co., 
(ABTX) 


& Cable Corp... 


New Haven 14, Conn. 


WIRE, 


See 


MAGNETIC RECORDING 


Magnetic Recording Wire 


WIRE, NICKEL. 
Alloys 


See Nickel and Nickes 


WIRE and METAL FORMING 
MACHINES 


Nilson Machine Co., A. H., Bridgeport 5. 
Conn. 


WIRE CUTTERS & STRIPPERS. 
See Strippers, Wire. 


WIRE FORMS. See Springs. 
Flat; Stampings, Metal. 


Coil and 


WIRE, MAGNET 


Acme Wire Co., 1255 Dixwell Ave., 
Haven 14, Conn. 

Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, N. Y. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Il. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corporation, Fort Wayne 6, 


New 


Ind. 

General Electric Co., Appartus Sales Div., 
Schenectady 5, N. Y. 

Hudson Wire Co., Winsted Div., Winsted, 


Conn. 

Rockbestos Products Corp., New Haven 4, 
Conn, 

Roebling’s Sons Co., John A., Trenton 2, 
N. J. 

Rome Cable Corp Dept. EM-6, Rome, 
NM. f. 

Sprague Electric Co., North Adams, Mass. 

Warren Wire Co., Inc., Pownal, Vt. (Te- 
flon) 

Wheeler Insulated Wire Co., Inc., 1103 
East Aurora, Waterbury 20, Conn. 


WIRE, RESISTANCE 


Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Jelliff Mfg. Corp., C. O., Southport, Conn. 

Kanthal Corp., 3 Amelia Place, Stamford, 
Sonn. 

Ney Co., The J. M., 371 Elm, Hartford 1, 
Conn. 


150 Riverside 


WIRE SILVER. See Silver and Silver- 
Alloys; Nickel Silver 
WIRE STRIPPERS. See Strippers, Wire 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNFSSES. See Harnesses 


and Assemblies, Wire. 
WORMS AND WORM WHEELS. See 
Gears and Pinions 
WRENCHES, SOCKET SCREW. See 
Socket, Screw, Keys and Wrenches 
YARNS, BRAIDING & SERVING. See 


Fabrics, Insulating. 


ZINC 


Federated Metals Div., American Smelt- 
ing & Refining Co., 120 B’way, N. ¥ 

5, N. ¥. 

New Jersey Zine Co., 160 Front, New ¥ork 
7. x. &. 


To communicate with ony manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 233. 


















@ 
to appear in coming 
MANUFACTURING . . 


Laminates 


lent Chain . 


other timely topics. 


t. h dheiic . 


Among the feature articles scheduled 


. Fundamental consid- 
erations in the use of Feedback Control 
Recent developments in Phenolic 
. . Fungal Requirements 
in Government Specifications . . 
magnetic Steels in electrical design . . . 
Design considerations in selection of Si- 
. The story behind the de- 
sign of an Industrial Centrifuge . . 


also informative articles covering many 


issues of ELECTRICAL 


Non- 


ELECTRICAL MANUFACTURING 






















Every Man, Woman and Child in the U.S.A. 
Can Go Riding at the Same Time 


N the U.S.A., competition is basically responsible 

for better cars at lower comparative cost. We 
enjoy the use of three times as many cars—and 
annually produce four times as many cars—as the 
rest of the world put together. There are approxi- 
mately 43 million autos—and 9 million trucks and 
buses—in use in the U. S. A. today. That’s more 


than enough to take everyone riding at the same time. 


By stimulating the sale of the new and the resale 
of the old, our competitive system achieves wide- 
spread ownership of automobiles, as with almost 
everything else. In most foreign countries, out of 
necessity people make things last as long as possible. 
In the U.S. A., vigorous competition prompts im- 
provement, refinement and continuous progress. 
Buyers of new cars get maximum value, because 
each manufacturer competes actively for the new- 
car dollar. Lowest-income groups benefit by the 


lowered prices of used, yet essentially useful, prod- 


ucts. Overall result: Steady jobs, good wages and 
the world’s highest standard of living. In most of 
the rest of the world, luxuries come within reach of 
only the rich. In the United States, the irresistible 
drive of competition invents, mass-produces, adver- 
tises, distributes and sells—so that most of the mi- 
raculous products of modern living are within the 


reach of all. 


Free competition—like freedom of speech, press 
and religion—is a dynamic part of Uncle Sam’s 
character. Let’s keep it free, so that the U. S. A. 


continues to be the greatest country in the world. 


na o—_---- 


This report on PROGRESS-FOR-PEOPLE is published by 
this magazine in cooperation with National Business Publica- 
tions, Inc., as a public service. This material, including illus- 
tration, may be used, with or without credit, in plant city adver- 
tisements, employee publications, house organs, speeches, or in 
any other manner. 










THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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Unusual 
NON-LINEAR 
voltage 
resistance 
Sensitivity 


These unretouched photos of 
oscilloscope screens show the effect 
obtained by connecting a GLOBAR 
type BNR resistor in series with 

a fixed resistor across a 115 volt 60 


cycle supply. 




















GLOBAR 


Type BNR 


conductive 
ceramic body 
resistors 


Dampen the effect of transient 
voltages and provide instant 
protection for electrical circuits. ~~ 


& THESE ADVANTAGES are realized in magnetic solenoid valves, motor governors, relay contacts and other surge absorb- 


ing applications as: 










Oil burner ignition transformers to prevent high voltage feed back 
® into line. 


Write for Bulletin 


GR-2 which contains 

detailed engineering data. 

Address The Carborundum 
‘ Company, GLOBAR Division, 

Dept. EM 87-113, 

Niagara Falls, N. Y. 


2. Small motors to prevent arcing of governor contact points. : 
f Stabilizing rectifier circuits by limiting peak voltages. 


“Carborundum” and “Globar are registered trademarks which indicate manufacture by The Carborundum Company 
67-113 


392 ELECTRICAL MANUFACTURING J 


Electrical Manufacturing Advertisers 





To communicate with any manufacturer whose name appears in this issue, use READER INQUIRY FACILITY, page 233 





I Te en IN, oo ke os shins se he enon 
Accurate Spring Mfg. Co. 
Ackerman Plastic Molding—Div., 
Consolidated Iron-Steel Mfg. Co. 
Acme Electric Corp. 
Adams & Westlake Co., The 
Aircraft-Marine Products, Inc. 
Akron Porcelain Co. 
Allegheny-Ludlum Steel Corp. : 
Allen-Bradley Co. 51, 
Allied Control Co., Inc. 
Allis-Chalmers Manufacturing Co. 
Allmetal Screw Products Co., Inc. 
Aluminum Co. of America 


of the 


84, 85, 

American Electrical Heater Co. . ; 
American Gas Accumulator Co. 
American General Thermostat Corp. 
American Hard Rubber Co. 
American Lava Corp. 
American Relay & Control, Inc. 
American Screw Co. 
American Steel & Wire Div. of 

U. S. Steel Co. Ba. 12, 3%, 


American Television & Radio Co. 
Amperite Co., Inc. 

Anaconda Wire & Cable Co. 
Anti-Corrosive Metal Products Co., Inc. 
Arkwright Finishing Co. 
Armstrong Cork Co. 

Arnold Engineering Co., Sub. of 
Allegheny Ludlum Steel Corp. 
Artos Engineering Co. 
Asbestos Textile Div., 

Manhattan, Inc. 
Associated Research, Inc. 
Astron Corp. 

Atlantic Screw Works, Inc. 
Automatic Electric Sales Corp. 
Automatic Steel Products, Inc. 
Automatic Switch Co. 

Avery Adhesive Label Corp. 


EGE, 


Raybestos— , 


Bakelite Co., A Div. 


of Union Carbide & 
Carbon Corp. 


Baker & Co., Inc. 

Barber-Colman Co. 

Barry Corp., The 

Bead Chain Mfg. Co., The 

Beall Tool, Div. of Hubbard & ‘Co. 


Beaver Gear Works, 
Belden Mfg. Co. 
Belgian Electric Sales Corp. 
Bentley, Harris Mfg. Co. 
Beryllium Corp., The 
Bigelow Mfg. Corp. 
Biwax Corp. 

Blake & Johnson Co., 
Bogue Electric Co. 
Borthig Co. Inc., George C. 
Brainin Co., C. S. 
Bristol Brass Corp. 
Bristol Co. 

Brooks & Perkins, Inc. 
ee a ese 
Bruning Co., The Charles 

Brush Development Co., The 

Burndy Engineering Co. 


Inc. 


The 


Cambridge Thermionic Corp. en nhs 
Camcar Screw & Mfg. Corp. . 24, 
Cannon Electric Co. 


Carboloy, Department of General Electric 
Co. ek 

Carborundum Co., TRO ... 6.2 occ scee: 

Central Screw Co. 

Ceramic Specialties Co., The 

“hase Brass & Copper Co., Sub. of Kenne- 


“Nee cott Copper Corp. 
Cherry Channer Corp. 
Chester Cable Corp. 
Chicago Molded Products Corp. 
Chicago Rivet & Machine Co. 
Chicago Thrift-Etching Corp. 
Chicago Transformer Corp., Div 

Wire 

Clare & Co., C. P. 
Clarostat Mfg. Co., Ine. 
Cleveland Container Co., The 
Colonial Insulator Co., The 


. of Essex 


Columbia-Geneva Steel Div. U. S. States 
Steel Co. a, 32, 38, 

Comar Electric Co. 

Communication Products Co., Inc. 

Continental-Diamond Fibre Co. 

Continental Serew Co. ............... 24, 


Cornell-Dubilier Electric Corp. 


Cornish Wire Co., Inc. 
Coto-Coil Co., Inc. 
Cottrell Paper Co., Inc. 


Cramer Co., Inc., The R. W. 

Crane Packing Co. 

Cyclohm Motor Corp., Div. 
tries, Inc. 


Howard Indus- 


Dale Products. Inc. 
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FLANGE 
MOUNTING 


ELECTRIC 
MOTOR 


There's no one cure-all 


Each case is different. But you can select from Masters 
broad line the correct combination of features to 
give you the RIGHT horsepower, the RIGHT shaft 
speed, the RIGHT construction features, the RIGHT 
mounting . . . all combined into one compact power 
package. 

WA Colo ooo MLL 
sands of types ny (Y% to 200 HP) give you 
a breadth of selection you can get nowhere else. 
Master engineers can be completely impartial in help- 
ing you select the one best drive for you. 

Use Master Motors to increase the salability of 
your motor-driven products. . MN the economy 
litem Teele aihGia amehi your plant equipment. They're 


the horsesense way to use horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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ROASTERS 


TYPE R thermostats give clean, positive make and 
break of circuit. Also used in range warming , 
compartments, low-wattage water heaters, 

and electronic devices requiring a high 

degree of temperature control. 


TYPE S thermostats feature clean, 
positive make and break. 
Electrically independent bimetal 
prevents artificial cycling for 
longer thermostat life. 
Available in adjustable and 
non-adjustable styles . 
precalibrated for 

your product. 


STEVENS 


STEVENS thermostats make appliances 
Re OC 


REFRIGERATORS 


TYPE W thermostats give snap 
make or break on temperature rise. 
widely in butter-warming compa 

electronic devices, rectifier fans, 
apparatus requiring sensitive, p 
control of high-wattage heater lo 


PERCOLATORS 


TYPE M thermostats have bimetal disc that gives 
quick make and break in appliance, apparatus 
and electronic applications where close control 
and compactness are essential. Open, hermeti- 
cally sealed, or neoprene-protected styles for 
severe dampness. 


STEVENS 


Stevens makes the largest line of bimetal thermostats in the 
industry — several hundred styles in all. So even if you have an unusual 
design problem, check with Stevens first. Probably a standard Stevens 
thermostat will fill the bill for specifications, price and delivery —and at 
the same time insure the performance and life of your product. A-5512 


STEVENS ° ° 
manufacturing company, iN. mansrieo, ono 








